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| Product development is the key- 
stone of the arch of sales success 
+ The products that will defeat 
depression will be those based 
on studies of new and chang- 
ing markets, and on intelli- 
gent use of the latest im- 
provements in materials, 
parts and finishes. 
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THE JOHNSON FRICTION CLUTCH 


LOST 
MOTION 


Minimum movement and power is re 
quired to engage and disengage the 
SUPER-JOHNSON CLUTCH. 

With a HEAT RESISTING FACING 
applied to the outside diameter of the fric- 
tion ring, slipping is reduced to the mini- 
mum and all the power is used for pro- 
duction. 
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RESTORING PROSPERITY 


“ NOW, GENTLEMEN, | WiLL CALL YOUR 

ATTENTION TO THiS CHART. f= 
You WiLL NOTICE THAT IT — 5 
THE QUESTION NOW 15 - HAS IT STRUCK 4i 

BOTTOM ? 1 THINK 50 AND I'LL TELL TX 9 


uU WHY 
" THERE 19 NO MOURE ROUM ON THE + > 
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—but the inventor, spurred by sluggish business, is the one who—- 
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—is doing most to resiore prosperity by inventing new things that people want. 


with thanks to the Chicago Tribune 


—and the May number of Product Engineering will tell 
about the design of some of the outstanding machines which 
are right now hanging up sales records because of the work 


of their product engineers 


DON’T MISS OUT ON THE MAY ISSUE 
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IT ALL COMES BACK 


TO THE 


PRODUCT 


RODUCT 


where will tind much to provoke thought, and 


engineers and designers every- 
much to stimulate added effort, in the Platform 
tor American Business published as a supplement 
[ his 


a carefully considered 


to this number of Product Engineering. 
platform offers not only 
plan for the betterment of business in general, but 
a check sheet by which each individual company 
can study its own accomplishments and its poten- 
tialities. The editors will welcome comments on 
the timeliness of the plan and on its general 
soundness. 

\nalyze particularly the first major section of 
the check sheet, the part dealing with long-term 
planning. There is excellent advice on sales con- 
trol, on production modernization, on financial 
policies, but everything hinges on having the right 
product to begin with. Right from the custom- 
er's standpoint, right from the standpoint of hold- 
ng present markets, right from the standpoint of 


øg new markets. 


> 


capturin 

What is the point of modernizing equipment to 
manufacture a product that is losing public favor, 
or of attempting to stabilize financing when your 


product will not sell? Research and product de- 









velopment, market studies and sales planning 
come first, and in them lies the responsibility and 
the opportunity of the product engineer. 

When each company has its house in order and 


can look 


profitable operation it can then do its part in ad- 


forward with reasonable security to 
vancing industrial or trade co-ordination, make its 
contribution to national prosperity, and even lift 
its voice in behalf of the maintenance of world 
business. But, after all, it all comes back to the 
product. Unless that is right little progress is 


possible. 


© convinced of the soundness of this principle 
are the editors of Product Engineering that 
the Ma 


accounts of outstanding sales successes built on 


number will be devoted largelv to 


able product engineering. The examples were 
chosen from among products that showed appre- 
ciable increases in sales during 1930, one of the 
dullest years in the experience of men now living. 
Success against such odds speaks volumes for the 
work of the product engineer and should stimulate 


him to even creater endeavors. 
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The designer of the machine 
that washes, dries and milks 
940 cows an hour at the 
Walker-Gordon Labora- 
tory tells how mechanization 
was made to fit the peculi- 
arities of an animal's be- 
havior, also how perfect 
sanitation, the major prob- 
lem of milk production, was 
assured by the elimination 


of human contact with 


the milk 


By KRAEMER LUKS 


Chief Enaqineer, 
IValker-Gordon Laboratory Company, In 


Engineering the Rotolactor 


V IL.KING APPARATUS that would turn 
| out a milked cow every fifteen seconds: 
that would wash, drv, and milk 240 cows an hour: 
that would complete 5,040 milkings in twenty-one 
hours, and do this continuously for seven days a 
week with only three hours a day to be allowed 
for repairs and replacements—this was the prob- 
lem that confronted the designers of the Roto- 
lactor. Today, after four years of research and 
development, this machine is in daily operation, 
milking more than 800 cows three times a day 
with more cows being added as rapidly as they 
can be trained into the system. 

One unique characteristic distinguishes this par- 
ticular machine from all other continuous produc- 
tion machines. This is the first time that the idea 
of continuous production has been applied to a 
process in which the living animal figures so 


prominently. In fact the behavior of the animal 


was the core around which the machine had to 
be designed, since she herself, no matter how im- 
perfect, admitted of no changes except through 
the slow process of evolution, for which there was 
no time to wait. The first thing to do was to 
hnd out a great many things about the character- 
istics of a cow; her temperature, pressure, likes, 
dislikes, fears, and other psychological reactions. 

The next step was to determine experimentally 
whether or not a cow would step onto a moving 
platform. Many wise people predicted that she 
would not. So we built a wooden platform about 
20 ft. long, mounted it on rollers, and divided the 
space on top into six stalls. The platform was 
towed past a fixed opening at a constant speed 
of about 15 ft. per min. Six cows were chosen 
at random for the test. All six stepped onto the 
platform without much hesitation. 


Next, we had to decide on a definite specifica- 
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CROSS-SECTION showing the Kotolactor 


ure shown two of the supporting wheels and one of the two motor driven vacuum pumps 


suspended from the table On the 


tion of what we wanted to accomplish. Tenta- 
tively it was laid out that the cows be dry 


groomed, possibly by an automatic vacuum 
cleaner, then washed, dried, and milked. Whether 
to use hand or machine milking, one of the most 
important questions, was left open for future 
consideration. Later the idea of automatic dry 
grooming was abandoned as being too compli- 
The rest of the 


program was finally and successfully worked out, 


cated to develop at this time. 


following closely the original plan. Next we came 


to the question of milking machines. There seems 






right is shown one 
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as installed in the building. On the left side 


of the two driving units 

to be an impression that the milking machine is 
harmful to the cow. This impression continues to 
exist with amazing persistence despite the educa- 
tional efforts to dispel it. To our minds, the milk- 
ing machine offered the finest opportunity to apply 
the idea of automatic mass production. Here was 
the chance to eliminate the possibility of human 
contamination of the cow or milk, and the oppor- 
tunity to introduce a uniform milking action to 
which the cow reacts favorably. It only remained 
to balance the relative advantages and disadvan- 
tages of the various types of machines, and make 
our choice accordingly. After a survey 
of the field it was felt that the DeLaval 
machine could best be adapted to meet 
the conditions of our particular prob- 
lem. The consulting engineer of this 
organization took an interest in our 
problem, and the many ingenious mech- 
anisms which he developed opened up 
a vast field of new possibilities for the 
the 
design of the rotating table and driv- 


automatic milking. Meanwhile 
ing mechanism was crystallizing, and 
finally reached a stage where construc- 
tion was ready to begin. 

A typical transverse section through 
the building and an oblique view from 
above the table showing the stalls and 
milking machine equipment are given. 
The table consists of a large annular 
ring about 8 ft. in width and 60 ft. in 
outside diameter. On this table are 
fastened 50 stall partitions radiating 


from the center of the circle, and to 





MILK is dumped into the scale tank 


A roller is start 


and 
weighed automatically. 
ing on its cam track to lift the teat cups 
the Milk 


fittings for 


into sterilizing trough. piping 


and are designed quick 


sembly, as the system must be taken apart 


as 


and washed thoroughly after each milking 


tached the milking machine. jars, 


acutun plpes, 


together with thi 


re placed Ciosi 


to the 


CNronuun-nickel steel 


ant, 18-8 


stanchions. 


original six experimental 


uccesstullv. but the shape o1 the stanchions 


11 
ablie to tik 


had to be 


steel was 


in the final design 


conditions 


discarded In the final 


S1On-resistant again considered, 


design called tor several special cast fittings 


io much. Furthermore, it was felt t 


(rts in stanchion design would 


ld carbon steel was there fore used 
structural 


was fabricated O1 plates 
a concrete floor 


bolted two 


was surfaced with 
tandard 


he annular steel ring were 


s bent in the form of a circle. They were made 


series of supporting wheels in such a mannet 
imaginar) 


rotate about an 


really 


whole table could 


M l'hese wheels, small. diameter ca: 


Timken bearings It was 
machine starting oft 


that the starting 


mounted on 

in à slow-moving heavy 

ractically full load 

n be reduced to a low value, 

ing torque would be required, which would demand cot 
sustaining oil 


condition, 
otherwise a high start 


respondingly larger electric motors. The 
sleeve bearing would be squeezed out when thi 


thus metal-to 


film n 


stood at PlVIng 


wheels rest for a time, 
metal contact with its resultant high coefficient of fric 
he wheels were mounted in supports bolted down 


\ltogether, there are 28 support 


| 
A 


on concret« pedestals. 
ing wheels 
Plenty of ideas for driving the rotating table were 


forthcoming, 


tirrrred! /7S /ale 


n ] X and outside 


~Sari/tary fee, 
bra SS, Pic ke ! pla feo 


or comp. meta 


Conical seat 


~) 


/e sweated 
Sanitary ppe 


Ferri 


Co 


DETAIL of elbow bend in 
a sanitary milk line show 
ing construction to pro 
smooth 


cure continuous 


walls and ease of disas 
sembly for cleaning after 


each milking 


such as a rack and pinion, belts, chains, or 
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F'WENTY-ElGHT WHEELS support the table. Cur 


rent for the motors and pulsator valves is collected 


through standard trolley wheels and harps 


center pivot that used on merry-go-rounds 
But all ot these had disadvantages. When the idea o! 
the table by means of friction through one o! 
the supporting wheels was proposed, several 


drive like 


driving 
Iwo ol 
thought the scheme would prove impracticable because 
there would not be enough traction in two ordinary cat 
The objectors seemed 

ut history told us 


wheels to move an SO-ton table. 
to think that teeth were necessary. 
that the same objection was offered to the first smooth 
tread drivers on steam locomotives. In the end, we won 
the consent of the management to give our plan a trial 
The triction drive is now successfully employed. 

There are a total of four driving units. As shown in 
the illustration, they are hinged in back and supported by 
adjustable springs in front. By turning up on the bolts 
carrving the spring seats, anv desired wheel load on the 

| be had. Kach of these units weighs approxi- 


BRACKET carrying the roller cam for closing neck- 
stanchions, star-wheels for operating the valves, milk 
jars, and teat cups suspended in the water trough, are 


shown in this view 


rection of trave 
E — 


Kail attached fo fa 


— 


£ 


Elevation End Elevation 
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COW rid on 


through a sector where air from nine 


nozzles dri her in a minut: 
tests the milk before 
attached lhe vacuum is then turned 


is milked tor 8 min. 


ee ilker 
the teat cups are 
on and tl OW 


from each cow 
\ man removes the 
ngs them up. The cow finds herself opposite 
the stanchions are 
ontact und the 


cups and 
an opening, released by a lever and 


cow runs down a ramp and back 


1 
Ak 


Meanwhile a stationary. finger strikes a star wheel on 
the milking unit causing air to draw in any milk left in 
the tubes. .\ second later the milk jar passes a collector 
spout \gain a finger strikes the star wheel, releasing 
and letting the milk discharge into the col 
it is weighed automatically and its weight 

an attendant. Then the milk goes on to 
a dump (he empty milk jars and the teat cups 
pass a series of washing and rinsing troughs 
where they are completely cleansed before being attached 
agat 


the vacuum 


where 


Es 
IS recorded In 


] t 
ICCLO 


tank 


through 


S Cl of metal for parts that would contact with 
Athe milk was difficult Milk has a marked ability 

sorb odors and to take metals into solution hese 
ve the milk an unpleasant taste out of all pro 


+} 


he amount ot metal 
so that it 
drawbacks 1n 
pro 


chlorine 


metal dissolved MIT 


also have a dense, polished surface 
One of the 


stainless steel has been the diffictilty ot 


aned and sterilized 


Incidentally, 
when 


desired surface finish 


nless steel, and therefore this metal is 


rents chlorine 


1 
cleansing agent contamimneg 


copper, solid nickel, and and glass-coated steel 
| recently been the principal metals used for milk 
quipment, and high cost has mitigated against 


9 Ter 1 
SOHC NICKCI stainl SS steel | 


Recently has been 
id progress as a material for milk tanks, 
ers, but it 1s $ 


considerably higher 


materials. It is difficult to work, 


OIEI 
1*1 


does not lend itself readily to soldering, 


chnique 1 uring and welding 
utacturers worki 


ictory mannet 


LT possibilities an 


pense to have the dump ti 


heen placed on the market an alloy 


nt nickel with the remainder copper and 


the torm of sanitary pipe, fit- 
laminating the 


necessity ot re- 


frequent intervals. This alloy 
ilk pump that empties the dump tank. 
I] shaft 


lie pump 


ustration, the 
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Books for Engineers 


ECONOMIC CONTROL OF ENGINEERING AND MANUFAC- 
rvRiNG. By Frank L. Eidmann, professor of 
mechanical engineering, Columbia University. 402 
pages, 6x9 in. Cloth board covers. | Indexed. 
Published by the McGraw-Hill Book Company, 370 
Seventh Ave., New York, N. Y. Price $4. 

WHEN one studies figures on the percentage of engi 

neering graduates who eventually go into executive posi 

tions in industrial plants, it is immediately apparent that 

a book of the nature of this one is needed as a part of 

the equipment for a college training. Engineering can 

not be merely setting down designs that will work; the 
economics of a product includes its manufacturing pos 
sibilities and its sales possibilities, and the engineer must 
be instilled early in life with a realization of the economic 
problems involved 

The book has twenty-one well-planned chapters, taking 
up such financial 
manufacture, 


subjects as calculations, 
for 


selection of 


plant loca 
economic use of 
equipment, tool engineering., 
standardization, marketing policies, and industrial work 
ing conditions. 


tion, engineering 


materials, 


\lthough originally planned as a text 
book, it should also be a valuable book for anv practical 
engineer who desires to get a well-rounded review of the 
economic aspect of engineering. 
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NDUSTRIAI \CCIDENT PREVEN 
\ PPROACH By H. W. Heinrich, 


li nt, In Sf Ct [ ! 


rion, 
I: namec nd « 


hoard covers LX 

| cGraze-Hill Book Comp i 
Seventh Ave., New York, N. Y. Price $4. 
FUNDAMENTALS of 
together necessary explanatory detail, are her 
presented Engineers and find 
Power Transmis 


industrial accident preventiot 


with 
designers will Chaptet 
and 
of particular interest. In this chapter 
and illustrates a wide variety of 


safety devices applied to tools and machines, giving 
Le Í 


VIII. "Machines, 


ST 1 


Prime Movers, 
Guarding,” 
the author describes 


for guarding and explaining. the. principli 
l'he general arrangement of material permit 
understanding and the 
accident and may be obtained in a 

industrial operation, regardless of the size or nature ot 
the work The unusual in that its enti 
content is summarized in the first chapter, the remaini 


1 1 
Involved 


shows how control « 


r¢ ady 
frequency cost 
volume is 


chapters being devoted to expansion and explanation : 
the principles by examples. Practically all of the illus 
trations are actual photographs of types of safety devices 
applied to machines in a wide diversity of industries. 

| he book id 


collects and summarizes the vast 
ireacda 


written on 


mass : 
safety and accident preven 
endeavors to offer a scientific approach. Its 
value, i | 


however, is as a collection. of gO! 


illustrations 
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INTRICATE 
SHAPES 


in Aluminum 


Bronze 


L[E-CASTING of aluminum bronze is 
| now being applied to comparatively 
intricate shapes, thus opening to the de- 
signer a new field for this group of highly 
corrosion-resistant alloys. Though having 
high strength, no deterioration through 
aging, and the ability to be heat-treated, 
this group is not readily machinable be- 
cause of the free aluminum oxide present. 
Hence, precision die casting or forging 
must be used to form accurate or intricate 
parts. 

In the parts here illustrated, an alloy 
containing 89 per cent copper, 10 alumi- 
num, and 1 iron was used. This alloy is 
grouped with the high-strength, iron-bear- 
ing aluminum bronzes. Xs die cast under 
pressure, parts had tensile strengths ot 
55,000 and Brinell hardness of 140, which 
ould be increased to 100,000 Ib. per sq.in. 
ind 260 Brinell by heating to 1,700 deg. F. 
ind quenching in water. These alloys 
melt at 1,950 deg. F., and have a tensile 
strength of 19,000 at 1,000 deg. F. 

In die casting a part having relatively 
large areas of thin surfaces, like the elec- 
tric dishwasher impeller shown at the bot- 
tom of the group, the casting must be 
designed so that the metal may flow 


through thicker sections into thinner ones. 





The same principle must be applied in designing the dish- 
washer centrifugal pump rotor at the top. In the printing 
press spring gripper and spring gripper holder at center 
right, the holes are cast conical to facilitate core removal, 
the holes being drilled and reamed after casting. 

Holes requiring long steel cores are not found practical 
because the alloy shrinks upon the cores and prevents 
their removal. In the roller voke bracket for a variable- 
speed transmission, center left, in which it is necessary 
that the side holes be parallel with the center hole, solid 
steel cores are used in the ends, and a thin steel tube 
bushing in the center hole. After cooling, the bushing 
may be removed easily, even though reduced in diameter, 


and the open sides permit removal of side cores. 


ijr de 
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Roller Chain Drives 


IN THEORY AND PRACTICE 


By G. M. BARTLETT 
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where P is the pitch and N is the number of teeth. Ihe 


derivation of this formula will be easily understood by 





reference to Fig. 2, where the angle KOH is equal to 
180 deg., A77 being equal to half tke pitch, and OK half 
N 
the pitch diameter. Two rollers are shown 1n the tooth 
spaces, the distance JK being the pitch of the chain. 
Ihe bottom diameter is the diameter of the circle 
f tangent to the bottoms of the tooth spaces. It is found 
by subtracting the roller diameter D from the pitch 
diameter 
> 1 P 
In the manufacture of sprockets the bottom diameter 
is not allowed to be oversize. It mav be undersize, how 
ever. to the extent of 0.003 in 0.001 P V \ 
Table of proportions of 
American Standard Sprocket Tooth Form 
F1 —1 
| | 
c «| seine ,C' 
4, 1 - 1 u 
, X 
il roller al t N umbe tec 
(x 
1.00 Ł 0.003 in.: A 35 . 
S IXO 
IB" a — 0.8D; ¢ = ` 
) i 4 ole Wit l ( cs i | l Cati 
t LN Draw ( i i t B wit 
M | radius draw ar í t \ 
) iV | la t [Dr iW aki i 
\ i Ca ont t t 1.24 ) i 
( t né W itl s center and 1 
Vt | Irve ire -L ent 
NI 
O rocket ited toot Lot 2 
E: 18 
u to the sprocket will b« () ( 
( 
T 
M = 
T 2 
í ete S ust v determined. fron 1e 
180 \ 
UJ etel P U 60 cot j 
N J 
ely permissable, however. to increase this 
iS } I desire Is 1 NK] he teeth prac 
t té 
l es giving pitch, botto and outside diameters of 
S ( usually to be found in the catalogs of 
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described as follows: The plain type has bolt 


For diameters above 


[v pes 
holes tor fitting to flanges or hubs. 
Y in. it is best to attach a plate type to a detachable hub, 
rather than to provide an integral hub on one or both 
If large quantities are involved, a cast armed 
sprocket is cheaper in the larger sizes. Sometimes a 
split hub is desirable where the sprocket is to be mounted 
between fixed bearings which are not to be disturbed. 
In this case the sprocket plate is split at right angles to 
the split in the hub. 

\rmed sprockets are usually made of a good grade 
of cast iron or of semi-steel. The arm is commonly of 
A few formulas for the design 
of arms, rim, hub, and bead for this type of sprocket 
are given below in connection with Fig. 3. 

Let a be the number of arms, P the pitch, and N the 
number of teeth 


sides 


elliptical cross-section. 


P \ 
= : l- I0 
/ \ a 

Depth of bead, K ] to 
than 4 H. 

Hub diameter about 1.8 times bore. 


Hub length, 5 about 14 
than width of rim, M. 


[hickness of rim / 


25 times £, but not less 


times bore, but not less 


3I Nn 
\ a 


for a double chain, 3 for a 


Width of arm H = F where n 


approximately, 


is ] for a single chain, 2 

trl] le, and so on. 
l'hickness of arm, A = 4 H for multiple chains, but 

| tor single The section mav also be oval, Or 


I-shaped as shown in the figure, but the above formulas 


chains. 


are for elliptical sections. 


These are the dimensions of the arm at the center 
of the hub and the arms may be tapered ] in. in 48 in. 
toward the rim without weakening them. ‘The bead 


depth C at the hub may be made about 0.22 times the 
[f there is a flange, the distance from the pitch 
circle to the flange is about equal to half the pitch, and 
must be sufficient to clear the side plates. The width 
f flange, I, may be made equal to the chain. width 
plus half the pitch. 
wav 1s equal to about one quarter the bore. 

By laying out the sprocket to scale according to the 


bore, 


For a square key, the width of key 


1 


above proportions the designer can make such altera- 
\rmed_ sprockets 
the two 
the key 


tions as good judgment may dictate 
ire frequently made of the split type so that 
halves can be clamped together over the shaft, 
sometimes being omitted. 

In designing small sprockets, care must be taken to 
provide proper clearance between the hub and the side 
plates of the chain. The widest side-plates used in 


practice measure about 95 per cent of the pitch. To 
provide for side-plates of this width it is necessary to 
make the hub diameter somewhat less than the pitch 


diameter minus 0.95 P; usually pitch diameter minus 
pitch 

If the load on the chain is jerky or pulsating, the 
life of the drive may be greatly extended by providing 
some form of shock absorbers. In one type the rim 
drives the hub through a set of springs initially com 
average load without 


\ny excess load is carried through 


pressed sufficiently to carry the 
further compression 
and sudden shocks on chain and shaft are 


the springs 


On account of their expense such sprockets 


used. 


1 
re not wicely 
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ompactness and 
GOVERN MOTORCYCLE 


WILLIAM 3. HARLEY 


j Heo! Harli - J ( 


^ NGINEERS 
been made recentlv in 
taken. Motor 
three broad fields of traffic control, deliverv service, and 
"sport" riding, but 
| 


limitation l'oda 


1 1 1 
who assume that little progress has 
motorcycle 


1 
cvcles are limited chieflv to the 


:o-called their development has not 


been impeded bv this we feel that 


machines compare favorably with the best stand: 


automotive practice. In fact, chiefly because of space and 


weight limitations, and speed and power requirements 
that necessitate operation at temperatures higher than 
those encountered in aircraft engines, greater refinements 


automobile have 
comfort of 


found in the 


\nother 


in design than are average 


been required consideration 1s the 


the rider, who sits directly over the engine 
Ihe new model VIL. Hark Davidson machine has 
V-twin engine of 37/16-in. bore and 4-in. stroke, giving 
displacement of 74 cu.in., and developing 32 b.hp. at 
Its top speed of 4,000 r.p.m. This corresponds to a 


ground speed 


of 90 m.p.h. 
slippage). 


(wheel speed 100 m.p.h. be 


cause of The compression ratio is 5 to 1, as 
In average automotive practice. 


— higher 


In special racing models, 


however, compression ratios are employed, 


and as hig cu.in. of doplecemet: is possible 


as 1 hp. per 


Pe rhap is the most nd feature of the engine 1s the 
uilt-up crankshaft having roller bearings on the crank- 
pin and on one main bearing. The crankpin is anchored 
vith a taper fit in the cheek of each of the two cast-iron 








stub shafts for the main be 
and clamped in the 


flywheels, and the 


keved flywheel hubs. This construc 


tion conserves space and nermits the use of rollers bear 





'arings are 


155 
ng on the crankpin and an uninterrupted raceway in 


] ] 
rods without cet 


Hardened and ground 
at the and at 
crankshaft to take 


achable Caps 


ire set into 


the flywheels 
end of the 


1 
Int 
pilates 


crankpin the roller bearing 


side thrust without undue wear. Be 


cause of space limitations. one flywheel is wider and 
heavier than the other. Flywheels of small diameter are 
necessary to keep the over-all height of the engine w tl 
limits under the saddle. 

\ baffle cast un ‘al with the crankcase and se] i iting 
t from the cylinder rd imber prevents too much oil being 
splashed into de: rear cylinder. 


Outer races, and the 4-in. diam. rollers are made of 
S.A.E. 52100 chromium ball steel. Races are ground 
and lapped after they are pressed in place in the rod 
ends. The crankpin, which forms the inner race, 1s cat 


t in., hardened, indi and lapped 


burized to a depth of 


Rollers also are lapped before assembly to assure long 
ite 

One connecting rod is articulated to straddle the other 
Both have H sections and are forged from S.A.E. 1040 
steel, heat-treated. The hollow piston pins are carbu 
ized, hardened to 60-65 Rockwell, and ground. They 
are located by loc k rings in the Lynite pistons and float 


rod bushings. Pistons are 
two compression 


in the pistons and in bronze 


of conventional design with four rings, 
and two guide rings 

unequal expansion of the cylin- 
0.001 in. per inch, with the 


at operating temper 


\llowance is made for ı 
lar | r TT the } -© 
aer bv tapering ne bore 


r at the 
approximately 


largest diamete base so that, 


atures, the bore is steaiuht. 


Ricardo-tvpe cvlinder heads are made of nickel cast 


‘on. Solid corrugated copper gaskets, which withstand 


| 1 


1 
1 
| N temperature and 


the hi: 


pressures without blowing out, 
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are used between heads and cylinders. Nickel-iron is 
also the material of the valve guide bushings. Silcrome 
's used for the exhaust valves and chrome-nickel steel for 
the inlet valves. Since no attempt is made to lubricate 
these parts, a loose fit is allowed to prevent seizure, but 
vas leakage is prevented by making the guides relatively 
long. A nickel-iron bushing bearing on a hardened steel 
pin is used for the tappet roller which, as well as the 
cam and integral gear, are of S.A.E. 3115 nickel- 
chromium steel, carburized and hardened. Each cam 
and gear unit 1s pressed onto a drilled shaft revolving in 
bronze bushings pressed into the aluminum crankcase 
and side cover. 

One camshaft gear drives a pump which forces oil 
through drilled passages to the end of the crankshaft, 
where a packing gland under constant spring pressure 
prevents oil leakage into the crankcase. Oil enters the 
bronze main bearing and also the crankpin roller bearings 
through drilled holes. Splash lubrication, applied 
through a drilled passage in the crankcase, is sufficient for 
the roller bearing at the sprocket end of the crankshaft. 

lhe combination of roller and plain bearings on the 
crankshaft has been entirely successful and the roller 


LS 


hearing gives the added capacity for the overhung chain 
load. For the past two years a duplex chain 
sprocket has been used with resultant increase 
in chain life. The sprocket is made from 
S.A.E. 3115 steel, carburized. 
Unusually high operating temperatures have 
-— necessitated the adoption of a special spark 
— Wy WSS plug. Instead of clamping the porcelain to 
ARNAN AALE EN À i - o : 
1 S f Si J the body with a single copper gasket, a disk 
spring washer and a body twice the normal 
diameter is employed. This spring exerts 
sufficient pressure on the lower copper gasket 
to keep it gas tight even though appreciable 
expansion in the plug body takes place 
Radial holes are drilled in the main body fon 
\ BUILT-UP “crank air cooling. 
shaft" with cast-iron fly 
wheels integral with the 


webs, and use of roller 
bearings are features of same side ot t 


Since the power input and output sprockets, 


as well as the multiple-disk clutch, are on the 
he transmission case, a som 

this 74-cu.in, Harley what involved construction is necessary 

Davidson engine 1 


release rod passes through the hollow 


upon which the driven duplex 
sprocket assembly revolves when the engine 
is idling. Carried on the same shaft is the 


output sprocket and gear assembly which 


revolves on a split bronze sleeve when the 
nsmission 18 "1n gear. he constant-mes| 
vear 1s on the output end of the 
+ sii m lo 2. 11 
transmission. C.viindrical rollers 
without either inner or ou 
support the cluster gears 01 
Soo TIT 
J I LLL; 


“A RAR 
T, LID? 


D 
777 
uL e a LLLLLLL LL: 


countershaft, which is held 


aceable stee] bushings at each el 


1 1 
hardened 


opposite end 


1 
lir: 


anv end thi 


hearings o1 
a disk baffle to exclude 
A DUPLEX ROLLER CHAIN connects the 


ubricant Separate lubrica 
dual sprocket of the engine with the overhung, 


well - ol lente 
O | lenit 
multiple-disk clutch. Power is delivered to and ] thr ug \ 


transmitted from the same end of the gearset 
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Engine starting is effected by a kick-over 
levice on the right side of the transmission 
[his device comprises a. pedal crank, re 
turned by a helical spring, and a gear sector 
which brought with a 

mion connected to the main shaft through f 

ratchet arrangement 


can be into contact 


[he clutch. driving member is a forging 


iveted to a pressed steel shell, the side ot 
hich is slotted to support the driving disks 
\ forging is also employed for the hub 
which is carburized, hardened, and ground on 
the inside to form the outer race of the idler ay 
oller bearing (he driven clutch member 
Most of the gears 
and shafts in the transmission, as well as the 
driver sprocket, are S.A.E. 3115 steel, car 
burized and hardened. 

Control of the clutch is by a throwout 
with a ball thrust bearing and a radius arm 
brought 
mission. 


is a malleable casting. 


back over the top of the trans 
On the arm is an interlocking stud 
that engages a slotted gate in the gear shift 
ing shaft and prevents shifting when the 
clutch is engaged. The tension of the front 
chain is regulated by moving the transmis 
sion. backward or forward bv 


uljusting screw. 


v means of an 
lhe rear chain is adjusted 
at the rear hub, which is also designed for easy removal 
‘or safety considerations the duplex chain connecting 
the transmission and the engine is completely inclosed 
ind a metal guard is placed over the upper strand of 
the coarse-pitch single chain leading to the rear wheel 
For convenience in starting, a simple knob on the end 
ot a plunger gives a fractional movement to the starting 
gear, should engagement with the sector gear be im- 
possible because of the relative positions of the toothed 
members. A helical spring returns the knob to position 
vhen it is released. 


A N ingenious construction of the rear wheel hub makes 

d it easy to dismount the rear wheel readily for tire 
changing, in about a half minute without disturbing the 
chain or brake assembly and without exposing the bear 
ings. Moreover, front and rear wheels are interchange- 
ible. At the rear hub two major parts—the wheel hub. 
and the sprocket and brake assembly—are joined by in- 
ternal and external splines. To drop the wheel, a hinged 
section of the mudguard is folded back, the outer nut at 
the left is removed and the central axle is tapped out 
toward the right. With the axle out, the spacer spools be- 
tween the wheel hub and the right fork are dropped and 
the wheel is pulled off the brake hub. This leaves bear 
ngs and enclosures intact, with the brake hub sleeve 
upported in the left fork. 

Side thrust on the wheel hub is taken between Bakelite 
isks and a flange on the central sleeve. Three cylindri 
il roller bearings with races integral with the hub parts 
upport both the wheel and brake assembly. For these 
its. S.A.E. 3115 steel, carburized, is the material 

selected. Other parts are of S.A.E. 3140 oil-hardening 


teel. The 


brake drum is drawn from low-carbon screw 
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REAR WHEEL HUB and 
sembly, showing the three roller bear- 
ings and Bakelite thrust 


brake as 


washers 


stock. Parts of the internal expanding brake are com 
pletely enclosed to assure efficient performance under all 
weather conditions. Well-enclosed felt washers prevent 
grease from the bearings reaching the brake surfaces 
Wear in the roller bearings is taken up by substitution oi 
oversize rollers. 

Spokes and the kickout pedal are cadmium plated and 
wheel rims are enameled, but all bright work 1s chromium 
plated. Frame and gas tank receive an enamel and 
varnish finish. The frame is made of seamless steel 
tubing, brazed at the joints. The handle bars, however, 
are welded. Black work, such as the muffler and the 
kickout crank and helical return spring, as well as the 
springs on the front fork, is Parkerized. The cylinder 
blocks are enameled. No finish is required on the 
alumium crankcase, but the steel valve stem covers and 
the pressed steel cover on the right side of the crankcase 
are cadmium plated 


HE motorcycle has been by no means replaced by 

the light type of automobile. Nor is it merely a 
piece of “sport” equipment. The State traffic depart- 
ments demand a speedy, easily controlled, sure-starting, 
powerful machine that requires little or no service in 
operation. The military use of motorcycles for high- 
speed reconnaissance service has also placed exacting de- 
mands on the designers. To light weight and minimum 
dimensions has been added the factor of perfect bal- 
ance in the power plant because of its operation on two 
wheels. The modern design of machine has so far met 
these conditions, and can be operated so economically 
that its market has been extended to the field of light 
delivery in competition with the smaller types of auto 
mobiles. 


a A. 





EXTERNI revolving field 
synchronous motor driving a 
erushing mill, The hand 
wheel in the foreground 
operates the steel band brake 


around the frame 


ELECTRI 


inertia 


Fourth of a Series of Articles 


E ELECTRIC motor design permits the produc- 
tion of motors having widely differing char- 
acteristics, but for commercial reasons the most 
useful groups of characteristics are embodied in 
the types of motors listed by the manufacturers. 
Special groupings and over-emphasis of certain 
characteristics are found in special motors de- 
signed for specific purposes. When it is con- 
sidered that mechanisms or devices driven by 
motors also vary just as greatly in their charac- 
teristics, it is evidently quite possible, and it not 
nfrequently happens, that otherwise well de- 
signed machines have unsuitable motors applied 
to them. Such mis-alliances may work for years, 
though constantly taking toll in under-production 
and over-maintenance. Hazards that are not 
readily recognized may be introduced, causing 
endless trouble and condemnation of the product. 
lo bring together motors, machines, connections, 


and control of such natures that successful team 


motor-driven product to follow the recommenda- 
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and torque requirements 


of the driven machine 


tions of engineers who have specialized in the 
design and application of motors. 

Ability to develop the required starting torque 
is one of the governing factors controlling the 
selection of a motor. Though for most machines 
necessary starting torque usually can be hgured 
readily either by theoretical calculation or from 
data on similar machines, engineers sometimes 
neglect to give this important item sufficient con- 
sideration when specifying a driving motor. Two 
machines, both designed for the same purpose and 
both requiring the same running torque, may, by 
virtue of differences in their design, demand 
greatly different starting torques. 

Even machines that are not started under load 
may require a comparatively high starting torque 
to accelerate properly the rotating and reciprocat- 
ing parts. If the acceleration is too slow, the 
motor may burn out. The inertia energy that 
must be supplied in accelerating the elements from 
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rest up to rotating speed IS equal to one half the 
moment of inertia times the square of the angular 
velocity. In addition, frictional resistance must 
also be overcome. By a proper combination of 
speed, lightness of construction, compactness and 
bearings design, the amount of energy required 
to overcome inertia and frictional resistance in 
starting can be reduced to a practical minimum. 

When a direct gear drive is used, the highest 
speed of rotation is usually that of the motor 
shaft. Evidently the motor pinion should be 
made as small in diameter as practical, and the 
speed reduction between the pinion and driven 
gear a maximum. light construction of the gear, 
using arms instead of solid webs, should be re- 
sorted to where feasible. High-strength material 
and wide-faced pinions permit using finer pitches 
with a resultant smaller pinion and gear diameter. 
The moment of inertia, being equal to the mass 
times the square of the radius of gyration, will 
be decreased correspondingly. An idea of the 
effect of the dimensions of a gear upon its moment 
of inertia can be gained from the fact that if all 
the dimensions of a gear are doubled its moment 
of inertia is multiplied 32 times. The same rea- 
soning applies to the sprockets and pulleys in 
chain or belt drives. 

Designing for a practical minimum moment of 
inertia of the moving elements of a machine be- 
comes more important if the machine is to be 
[f the 
machine is to be reversed frequently, as in planer 


stopped and started at frequent intervals. 


drives, the inertia will have a still greater effect 
upon the operation of the motor. ‘This is par- 


ticularly true when the motor is "plugged" into 


REVOLVING FRAME of an 
electric shovel with machin 
ery and Ward Leonard con 


trol in place 


CENTRIFUGAL sugar dryers 
driven by 1,200 r.p.m. high-torque 
induction-type motors. rhe dry 

ers are speeded up for 1 min., and 
slowed down by dynamic braking 


for 1 min., the eycle then repeating 


Illustrations from General F t í 


reverse. The motor then acts as a generator until 
it comes to rest, adding the voltage thus generated 
to the impressed voltage, the total causing a surge 
of high current through the motor. Unless prop- 
erly designed to take care of this condition, the 
motor armature will burn out as a result of the 
excessive current. 

In judging the severity of the duty upon th 
motor, a general rule to follow is that if the 
inertia of the driven parts equals that of the motor 
itself, the number of reversals per minute that the 
motor can stand will be reduced to one-half. 
Where reciprocating elements are involved, their 
equivalent moment of inertia should be calculated 


As the linear 


in order to make the comparison. 
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velocity F of the center of gravity of a rotating 


) 
t R n, we have: 


mass Is 


tl 
( 


| nless the calculations indicated above have 
n made, the designer is apt to be misled in 
over-rating the inertia ettect of the reciprocating 
Masses, 

Machine tools, punch presses, ball mills, and 
other heavy machines, require high starting torque 
on account of the very nature of the machine. 
Special motors are available for such service. 
hus there have been developed a.c. induction- 
type motors capable of delivering a high starting 
torque over a sufficient period of time to over- 
come the inertia resistance of the driven machine. 
Induction-type motors for this purpose have either 
a squirrel-cage rotor with fixed resistance or a 
wound rotor with resistance put in the motor cir- 
Whether 


fixed or external resistance is to be used depends 


cuit through slip rings and brushes. 


upon the amount of heat to be dissipated. 


NENERAL - PURPOSE 


J have 3 to 5 per cent slip, but these special 


induction motors 


motors referred to have 10 to 12 per cent slip. 


It is this feature that allows the motor maximum 


time to overcome the inertia resistance. The 


effect upon the torque-speed characteristics ot 
placing resistance in the rotor circuit is clearly 
shown by the accompanying curves. 

Using general-purpose motors in applications 
where such special-purpose motors should be used 
is uneconomical. Thus, on account of the high 
starting torque involved, it may require a 3-hp. 
general-purpose motor to Operate a punch press. 
Yet a ] 


be more suitable. 


hp. high-starting-torque motor would 
In one specific case a 45-hp. 
high-starting-torque motor replaced a 100-hp. 
general-purpose motor. 

External revolving field synchronous motors 
have been developed for driving machines requir- 
ng an extremely large amount of energy to bring 
them up to speed. Such motors are called super- 
synchronous, and are used for driving line shafts, 


ball mills, and heavy machines. 


[he rotor shaft 
s connected to the driven machine, and the stator 
is free to rotate, When starting, the stator frame 
rotates in a direction opposite to the normal field 
rotation lull speed Is reached quickly. The 


stator is phased in and the motor is then capable 
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of developing its full pull-out torque, at unity or 
A band brake around the 
motor frame is then gradually tightened, either 


leading power factor. 


by hand or by an auxiliary motor. The rotor 
shaft exerts a rotating effort on the driven machine 
Thus the 
driven machine is gradually brought up to speed, 


equally to the torque on the brake. 


and, as the rotation of the motor frame slows 
down, the full torque is transferred to the driven 
machine. 

Super-synchronous motors can be used only 
where slow starting is not detrimental to the pur- 
poses of the machine, and are not employed for 


power shovels and industrial equipment demand- 


SPEED CURRENT 
CURVES 





20, 30 40 50 60 10 80 9 
Per Cent Synchronous Speed 





SPEED TORQUE 
CURVES 


40 50 60 10 
Cent Synchronous Speed 


rORQUE-SPEED and current-speed curves for typical 
induction motors with various types of squirrel-cage 
windings. Type A is a standard squirrel-cage motor 
having normal starting torque and starting current, 
type B has a slightly lower starting torque but con- 
siderably lower starting current. The type C has 
lower starting current and much higher = starting 
torque. Type D has the highest secondary resist 
ance, resulting in a high slip, high-starting-torque motor 
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ing rapid manipulation. Moreover, their motors 
must be capable of speed control from zero to 
maximum, and for such service, the d.c. motor is 
better suited. 

Speed control, usually limited to a high speed 
of about four times the low speed, can be obtained 
with d.c. motors by varving the resistance in the 
held circuit, thus changing the flux. The motor 
torque drops with increasing speed. Unlimited 
speed controls in either direction of rotation be- 
tween zero and maximum can be obtained bv 
varying the voltage impressed upon the motor. 
[his last can be accomplished by field control of 
the d.c. generator furnishing the current, thus 
varying the voltage impressed upon the motor, 
and is known as generator-control or the Ward 
Leonard system. A separate generator is re- 
quired for each motor that is to be controlled but 
the generators have one common driving motor. 

This system has other distinct advantages in 
addition to the flexible speed control. Thus, the 
motor speed, since its field is separatel excited, 
remains practically constant for a given setting 
regardless of the load; resistance losses are prac- 
tically eliminated; and if the load is overhauling 
the motor operates automatically as a brake. The 
motors operate at a high efficiency at all loads. 
Ihe field of the d.c. generator is excited by a low 
current, only about five amperes, hence no difh- 
culties are involved in providing a large number 
of speed points. There is another distinct ad- 
vantage in this type of control in that a series 
held can be used to buck the windings of the shunt 
held. This “differential winding” in the gener- 
ator field causes a high motor load to cut down 
the generator voltage, reducing the motor speed 
ind consequently its load. Thus, the current in 
the circuit is restricted automatically, and auto- 
matic self-protection is given to the whole elec- 
trical system. No overload protection is neces- 
sary. By reversing the generator feld current, 


the voltage and motor rotation are reversed. 


» the application of generator-controlled mo- 
tors to a power shovel, each motor has its own 
generator to furnish the current. This permits 
ll the motors to be operated independently. [In 
t complete installation, an a.c. motor drives three 
l.c. generators. To gain compactness, the motor- 
generator shaft may be designed to have only two 
earings. .\ deep mounting base prevents weav- 
g. One motor controls the rotation or "swing" 
ot the super-structure of the shovel, another, the 
hoist," raises and lowers the boom, and the 


third, the "crowd," drives the dipper. 
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Specify Scalped Cakes 


) 19 ON 


A NGINEERING specifications of materials 
E are usually contined to physical character- 
istics and chemical composition. There are in- 
stances, however, wherein a detail step in the 
production of the material may have a very 
decided effect upon the product fabricated from 
it. The “grain” in rolled brass is one example 
But the most interesting illustration of such situa- 
tions was told to me by Ed. Mills of the Copper 
Products Company. 

“We were building copper tanks designed to 
operate under 25-lb. pressure," he related. “The 
joints were brazed, and in the shop tests the 
brazed seams started to split open. Of course, 
we blamed it on improper brazing, and so it was, 
in à way. 

‘The shop conducted all kinds of experiments 
and tests, trying out different brazing methods. 
Results were extremely erratic; some good, som 
bad. Frankly, we were just stewing around get- 
ting nowhere when I spoke about it to Wilson, 
metallurgist for a copper company. 

"He didn't even hesitate in making his answer. 
This is how he explained it: The flat cake from 
which they roll the copper sheet has a heavy 
oxide film on its upper surface. The oxide is of 
course rolled out into a film on the sheet. If one 


happens to use that side of the sheet, brazing re- 


duces the oxide into a spongy weakly-adhering 
mass. Hence the failure. Some copper is rolled 
from ‘wedge cakes,’ the point of the wedge being 
the bottom of the mold. When the wedge cake 
is rolled out the oxide film is confined to the edge 
of the sheet. Of late the copper companies hav: 
been scalping the flat cakes, that is, planing off the 
oxide surface. 

‘If you intend using brazed joints in coppe! 
sheets, specify that the sheets are to be rolled 
from scalped cakes.” 

[ he erratic test results obtained in experiment- 
ing on the brazing can be explained by the fact 
that when the unoxidized surfaces of the two 
sheets were brought together for br izing, a good 
joint resulted. If the surface of one of the sheets 
was the oxidized surface, a weak joint would 
result. 

Undoubtedly, many other similar instances can 
be brought to mind wherein some apparently 
insignificant detail in the production of the mate- 
rial has resulted in complicating matters or caused 


detects in the tinished article. 
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FORMED nameplates 
ornamental metal boxes, 
carton edging, clock faces 
and camera parts are ex 
amples of the use ot 
flexible lacquers in ul 


eolors 


By 
LEO ROON 


CCHMH a 
Roxalu 
7 


Lacquer Compa! 


Ae cca 1923, when the quick-drying nitro- 
aJ cellulose lacquers began to gain favor, espe- 


cially in the automotive industry, much has been 
published on the subject of built-up lacquer 


for Stamped finishes. It must be remembered immediately in 


this connection that on the automobile, refrig- 


i 


erator, typewriter, and similar products the 

lacquer finishes are built-up because the surfaces 

and Formed of the commodities are rough. Therefore, mans 
layers of film-building materials must be applied 

and much labor expended to yield the delightfully 


Parts smooth, eye-appealing surfaces demanded by the 


purchaser. Fach year has brought forth novel 
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and interesting improvements in surfacing 
methods in order that sand holes and mold marks 
on castings, weld spots and grooves on sheet 
metal, file marks on bodies, and similar surface 
blemishes could be obliterated in the best manner 
in the shortest space of time, vet leaving a perfect 


foundation for the color coats to follow. 


N the other hand, little is written on the 

subject of nitro-cellulose lacquers in the fin- 
ishing of products where the metal surfaces are 
extremely smooth and free from imperfections. 
Every engineer will readily admit that metal sur- 
faces in this condition are an ideal foundation for 
He is then, 


of necessity, expected to require that nitro- 


a one-, or at most, a two-coat finish. 


cellulose lacquer to be applied on smooth metal 
have powerful adhesion and adequate flexibility 
so that the finish will "stav put." This discussion 
will, therefore, be confined particularly to the sub- 
ject of smooth-surface lacquer finishing. 

In his evaluation of nitro-cellulose finishing 
products, every engineer is committed definitely to 
the property of adhesion, regardless of whether 
the finishing material is to be applied on rigid 
objects or on those which will require flexing after 


How ever. the ent l- 


[s 


the finish has been applied. 
neer does not always see that the property of 
flexibility is equally important. Flexibility, or in 
other words cohesiveness of the molecules of the 
finishing material, is of prime importance where 
the product will be flexed, but it is frequently con- 
tended that the property of flexibility is unimpor- 
tant when the nitro-cellulose lacquer IS applied 
on a permanently rigid surface. Considerable re- 
search and practical experience have indicated 
definitely that whether the final product is to be 
rigid or to be flexed, it is extremely necessary and 
desirable to have combined in the finished film, 
sufhcient flexibility to prevent chipping and flak- 
ing, and sufficient adhesive force between the 
molecules of the finishing material and those of 
the metal surface to prevent peeling. Flexibilitv, 
however, must not be obtained at the sacrifice of 
toughness of film. 

In order to make the discussion more specific, 
nitro-cellulose lacquers may be classified in four 
types. | vpe | lacquers have flexibility with 
toughness, but little adhesion. They have a high 
nitro-cellulose content, and high cohesive strength, 
but peel away from the edge of a sheared sheet, 
and will not stand assembly if the film is pierced 
by a tool. They are satisfactory if an adherent 
Primer coat is used. 


Type 2 lacquers have flexibility with softness 
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and fair adhesion. The film is soft and “cheesy,” 


and is easily removed with the finger nail. It 
prints and mars easily, and usually is a film over- 
plasticized in order to attain flexibility. 

[ype 3 lacquers have temporary flexibility and 
adhesion. They are satisfactory for certain oper- 
ations if used at once, and resist chipping and 
peeling until sufficient plasticizer has been dis- 


WV he n this 


occurs, they chip and flake easily when struck, or 


sipated from the film to embrittle it. 


break awav when the metal is bent. “These two 
tvpes, however, are satisfactory where the surface 


is not subjected to bending or the action of blows. 


| vpe 4 lacquers have permanent flexibility and 
adhesion. ‘They will stand flexing until the metal 


breaks, will not lift from a sheared ed 
elongate with the metal when it is cupped. w 
not chip or Hake in blow tests, and are unaftect« d 
bv aging or accelerated brittling tests. 

[t is apparent that a nitro-cellulose lacque Of 


the latter type not only has considerable value n 


general application for smooth surfacing finis] 
but fulfills also a specific demand in stamping and 
forming. ‘This field was entirely held by the oleo- 
resinous products of the long-oil-varnish type. 
These lacquers which were developed some fo 

vears ago, are plasticized with plastic resins, 
and constitute an innovation which is meeting witl 


wide application in many fields. 


N [RO-CELLULOSE lacquers of the flex- 
À ible type require no baking, and dry in the 


air in 15 minutes. With a temperature ot 110 to 


} 


150 deg. F., however, the drying time can be 


accelerated to § minutes. They can be produced 
in any color, whereas the oleo-resinous products 
are limited to certain pigments. The cost of the 
lacquers is greater, but against this first cost, of 
course, must be weighed the value of speedier 
production and the color value. 

Che flexible type of lacquers find application to 
such products as: nameplates that are finished in 
the sheet and then formed; metal boxes, con- 
tinuously finished in strip and later fabricated; 
camera parts; and also such articles as dolls’ eyes, 
where a design is lacquered on the sheet and then 


TE 
E 


blanked out and formed. For non-metallic prod- 


t! 


ucts, such as those Of rubber and wood, the 


lacquers are admirably adapted because of the 


ability to Hex repeatedly. No one composition 


of lacquer, however, will suit all applications, and 
definite specifications must be n hand to t a 


} 


s i 
lacquer to the particular Job. 


+ + + 
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tormulas 

he commo! 

day formulas used by structural engineers 
designers and the elaborate mathematical 
used bv students of the mathematical theory ot 


took place before the metallurgical microscopi 
shown the crystalline architecture of metals. and, o 
e, before the X-ray spectroscope had given us 
ncing picture of the general scheme ot the atomic 
cture of metals 
T lo ò ^1 stl | E a lane |; 2 
undamenta methods Of out modern elastic 


stress and strain may be said to have been 
leveloped about 1824 by the French engineer Navier. 
| professor in the National School of Bridges and Roads 
the days of Democritus (about 400 B.C.) down to 

s of Navier much speculative discussion about thx 
ic structure of matter took place. Nevertheless, from 
vier to the present day, the formulas for elastic stress 
un have all been based on the assumption that 


, E. QE . SURFACE appearances cannot give true indication of perfec- 
terial is continuous, indefinitely divisible with 


tion or flows in this die-casting. The X-ray photo to the 
t cl inge of properties, and homogeneous. It is a rather right proves it to be a sound casting. 

us fact that after the metallurgist with his micro 

pe has shown that these assumptions are not rigidly 


the metallurgist himself still continues to talk about 


resses and strains computed on the assumption that hx 
lealing with homogeneous, indefinitely divisible mate 
If the science of engineering materials had been 


: 
-— í 


ds of theologians or philosophers there might 
resulted a period of bitter quarrel between the 
ists" and the "continuists," like the quarrels which 


d round Galileo and Darwin \s a matter of 
subject of streneth of materials has been mainly 
hands of engineers. Thev have found that the 


i\ 


e developed work fairly well, and have 
to use them without paving much attention to 


e truth of the assumptions on which they were based 
1845 Stokes, the British mathematician, published 
ticle in which he quoted, as evidence of the truth 


sumptions underlying the theory of elasticity. 

that the elastic distortions of measured specimens 
| theorv. 

of elasticity were true in a general 

num 


bers of crystals or fibers “A philosopher might truly say that 


yeneral elastic distortions 


nent with the behavior of a the theory of elasticity is founded 


However. Stokes’ proof does 


it some localised spot on false assumptions. Yet in spite of 
ot elasticitv based o1 : : i 
| Experimental this fact it still works .... The metal- 
applied to 


EE CE lurgical microscope and the X-ray 


1 
| 


spectroscope have profoundly modi- 
fied our concept of how solid material 
acts under stress... Our. formulas 


for the strength of materials can no 


longer be looked upon as rigidly 


accurate, but they are statistically true 


l1 


and are safe. 
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the quite serious variability of qualitv even in our most 


uniform metals Variations OI 5 per cent in qu lity In 
1 
| 


litterent parts ot the same steel 


nknown The second difficulty was the fact that struc 
1 e 1 11 11 1 1 
tural tarure usuali I)'C*1Ins as a sma localized tanure 


1 p 1 r1 1 1 , ° 11 1 
ual tests of the material. hese tests may De ong ippreciabie Gamage. his is especially true for the « ( 
me service tests or laboratorv tests il IS NIV localized stresses, su as thie tre t ( t 
e testing ot the strength ot materialis ıs ot ancient į a screw thread, the stress at a sharp shoulder ot 
In. A nearly crude method «í test tor brickwor S , une stress at the edge t i small hole n t 

] 3 n ] ] ` 4 : " ‘ n í ] 111 Vf16 tt | uld + + $ 
sted 1n seeing Ow long a cantilever Deam í TICKS ectio should be note: the ¢ O t1 
t Y 1 ] s+] 1 rt? vid 1 tets 1 f tear á 1 e$ 1 1 
ened together wW n . couid be constructed O strength of materials used bv structural e: nee 
re N broke down n. ipplication of test loads t 1 machine designers take no account otf 1 st of the 
y anc siel; 1 ld ind ] littl f "o 1 
es and build ngs Ss very Ol nadel \ ttt té ) ( stresses Wt sume the stress at the root of 
time ot Galileo Spe | pparatus for testing strenet crew thre | S eat 1 A \ T of met 
aterials began to be devised, and the testing m ne root e thre \ctu v thi )calized stri 
ne, consisting ot some device lor applying load to a it the bottor t the thre: rroove 1s several times highs 
«t me and some sort of weiechine scale for measur than thic nrohahlyv three f mtse tarri ^ —- r at sd 
I a i I I1 Lav SHH il I I isu l L ] ‘ I s hit ( P ( 
1 1 1 : a i $us I 
the load on the specimen, eraduaiiv deveioped | ne tre S€ ecome o! greatel portance in brittle meta 
rdinary materials testing machine of today is much and in all metals subject to repeated stress 
e accurate and much more convenient to nandie thar ihe more ¢ O] ( Lormuk ot the theorv f the 
1 i a i i i € Í OI € 
t : 1 1 1 1 4 y | r | 
testing machines oO! <% hundrt years ago ut mathe! theo: j| « sticit in b 7 to compute 
i es a 4 Oi A "r1 € «1l 1 
«Iles no principie which 1s essentialiv new 1 ne some ot t se |t C stresses e.g t tres it the 
nent of special testing machines tor making tests edge ot a small hole), and, as noted above, these for 


Opt 
r thousands or millions of repetitions of stress, and mulas give results on the "safe" sid 
aking tests under “impact” is an interesting story When it becomes necessary to estimate a magnitude of 
might have been expected that the reliability of localized stress, it is frequently found that even th: 
elastic theory for predicting failure could have been theory of elasticity gives no usable formula for the cor 


completely and satisfactorily checked by testing — putation required. In this case there are various mechat 
ine tests of specimens. ‘Two difficulties limit this ical methods of estimating such a stress. Perhaps the 





rm is the polarized light method \ 
viewed by polarized 
stress. If, then, a 


simple shape is subjected to measured load 


yf transparent material 


s color with change of 
lor changes go through a complete cycle, the 

, color 
Then a specimen of compli 


orresponding to such 
1 


a complete evel Ot 
e determined. 


essed and the load necessary to cause a 


tt 


f color change at anv desired point is 


he stress at that point is known. as is the 
producing that stress, and, consequently 
| the localized stress at tl at point 


f 


oa IO 


echanical methods of stress determina 


d machines have 


lie charac 


members in structu 
t 
ctures and n | the “erain” of the frac 
French 
looked through a 
OLX it a piece of steel 
made of “flakes.” l 

of the nineteenth century the micro 

the study of metals, 
stud: 


[t was in 1722 that Reaumur, the 
and metallurgist, com 


and 


his day 


polis! 
From 
ittle IET d in 


taking the hint from the geologists’ 


1 1 
metals throug] ti 
1 
vhicl 


the structure of metals. 
1 


o study 
thod of test 


e microscope 


has vastly increased 


The micro 


sproved the notio1 t it n us Weri 


11 


showed that common metals wert 


these 


: 1 
ft ! 
at withil 


ig which slipping 
he case between tl 


Moreover, the soon showed 


hat metal 


MIcroscoyK 


“crystallized 


repeate d 


I 


under 


its favor and that the danee: 


1 
f 


idence 1n 
IC s] reading of a í rack. The 
o showed that both slipping and 
as readily in the 

lid at 
ficance of these discoveries through the micro 


; not evi 'n fully realized bv the users of 


tress was t 
cracks 


Interior otl 
its boundaries 


s for the strength ot materials 


Homogeneity 


lefinite divisibility are obviously not true assump- 


actual metals. A philosopher might truly say 
theory of elasticity is founded on false assump- 
pite of this fact it and works 

1) \ny aggregation of some thou 
“statistically” as if it 
2) When 
we are forced to consider the strength of verv small 
that this statistical 

behavior ceases to govern the strength of the material, 
then the formulas of the theory of elasticity give results 
this 
no significance, but an 


still works, 


line grains acts 


1 


homogeneous and indefinitely divisible. 


volumes of metal, volumes so small 


which are on the safe side 10 2 pure scientist 


second consideration would havi 


. and sometimes must, use formulas that 


rigidly true but which are safe. 
development in metallurgy is the use of the 


spectograph to determine the scheme of arrange 
of atoms ın a | he 


shorter an the 


length in 
length of 
enitude comparable to the 


material wave 


vastly wave 
ht, and is ot 


, X-ravs are shot through 
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are shot beneath the surface 
of metal, the directions in which some ravs would find 
their path out of the metal would be determined by the 
spacing and pattern of the atoms in the metal. 

It is to be noted that the x-ravs give us no information 
about irregularities in spacing of individual atoms in the 
space lattice, but onlv about their general plan of arrange 
ment. Within a crystalline grain of metal, as shown bv 
the microscope, the space lattice has a definite orienta- 
tion. In adjacent crystals the pattern of the space lattice 
will be the same, but it will be orientated in a different 
direction. There has recently been developed the tech- 
nique of formation of large crystals of metals, and a 
number of tests have been run of specimens made up 
of such single crystals. The results of these tests show 
that along the planes of atomic weakness these single 
crystals have extraordinary low strength. The failure 
does not seem to consist in the actual breaking of the 
but in the sliding of atoms along 


a thin piece of metal, or 


bonds between atoms, 
this plane of weakness, changing their bond partners as 
they slide. If this sliding is repeated, especially if it is 
kept up back and forth, cracks may develop due to 
wrinkling or other distortion along the plane of slip. 
These tests of single crystals point out the possibility 
that the ordinary metals may be due, 
not so much to the cohesive streneth of the bond between 


as to the 


streneth of our 


atoms, interference to slipping which exists in 
mass of variously orientated crystalline grains. In 


single crystal there is nothing 


tendency 
to slip. In a multi-crystalline piece of metal tl ndency 
or to crack, in any crystalline grain is blocked 
the 
higher 


strength. than. do 


adjacent grains [his is in agreement with 


observed result that fine-grained metals have 


elastic strength and a higher 


coarse-grained meta 
With the rapidly 
h temperatures 


temperature becomes 


laracteristic method ot tailure of metal at high tempera- 


ture 1s failure netal acting like a ve 


4° 


in that slip 
stops even under a continuation of the load which 


It to sta 


i 
ti 

bv tlow, the 

] 

i 


viscous liquid Flow differs írom sli soon 


causes 


1 1 1 
rt, while llow Keeps On as 


road «lA [5 
place readily at the grain 
crystals where the atomic arrangement 
(the space lattice) is considerably disorganized in the 
transition from one crystalline grain to another. An 
interesting result of this fact is the observation that large- 

grained metals resist flow better than small 
grained, just the reverse of the resistance to 
slip and to fracture. 
would 


long as the | 


Flow simply takes most 


boundaries of 


Large-grained metals 
their 
small- 


have a lower percentage of 
material in grain boundaries than 
rained metals. 

So the metallurgical microscope and the 
X-ray spectroscope have profoundly modified 
our concept of how solid material is made 
up and how it acts under stress. Our for- 
mulas for the strength of materials can no 
longer be looked upon as rigidly accurate, 
but they are statistically true and are safe 
Whether the theoretical 
of metals can 
seems rather doubtfu 


strength 


ever be reach 


cohesive 


1 
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riits SPECIAI 


$800 less than one with equivalent cast construction Plan view 


of butting 


reinforcing 


BUFFING 


show ing 


members welded 


welded 


MACHINE 





Y SA RESULT of the 
Á development of 


acetylene and arc welding technique in 


recent vears, welded steel construction 
in places where such construction was 
formerly deemed impracticable, is now 
used to good advantage. For some 
years past, the Western Electric Com- 
pany has been developing welded steel 
constructions for many types of ma- 
chines used in its production depart- 
ments. Savings of both money and time 
in construction have resulted from the 
use of welded steel. 

Good, sound, cast iron has an ulti- 
mate strength in tension of approxi- 
mately 25,000 Ib. per sq.in. and although 
it has no true elastic limit, the use of a 
hgure of approximately 10,000 Ib. per 
sq.in. involves no excessive error. An 
ultimate compressive strength of about 
95,000 Ib. per sq.in., an elastic limit in 
compression of 25,000 lb. per sq.in., 
and a modulus of elasticity of. 13,000,- 
000 are acceptable figures for average 
cast Irons. 

Mild steel containing approximately 
welded base cow 0.15 per cent carbon has an ultimate 


strength in tension of about 63,000 Ib. 


3-in. plate with 
" per sq.in. and an elastic limit of 35,000 
lb. per sq.in. Its ultimate compressive 
strength is given as 55,000 Ib. per sq.in. 


\lthough this apparently means that 


W ld d cast iron is superior to steel in compres- 
e e onstruction sion, a higher factor of safety is neces- 
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sary when cast iron is used. Hence, 
approximately equal compressive 
stresses are allowable for the two ma- 
terials. The modulus of elasticity for 
mild steel is approximately 30,000,000. 

Thus rolled steel is about three times 
as strong as cast iron in tension, resists compressive forces 
equally well, and has a stiffness 214 times as great. This does 
not mean, however, that full advantage should be taken of 
its superior physical qualities when substituting it for cast iron. 
for if machine parts made of rolled steel shapes or plates suit- 
ably welded were proportioned with only the unit stresses in 
mind (that is, so as to make the parts safe against failure), 
they probably would lack rigidity, as the various sections 
would be too thin, and the spacing of reinforcing members 


would not be adequate to prevent deformation under flexing 


rehe nsivi loads. \lso, there would not 


nt » vibration. l herefore, 


mass to al 


nei t ut ra material into 


Safety factor. 

the past 
ny more dependable 
llovs that are peculiarly 
of machine construction. 
cheapness, good machinability, 
mold, and good bear- 
probably never will b. 
n machine members, par- 
incorporating sliding wavs, gear 


he aArint 


arrangements of 
mechanisms such as machine tools, to be 


t 


juantitv and incorporating rather com- 


units that require accurate mechanical 

nent with other machine members, it is best 

st constructions, Phen pattern costs are 
ssive and it Is easier to secure 

ipes and smooth rounded contours ass: 

lass of machinery. Also, it ts 

e to use castings to build con- 

a machine to prevent vibra- 


Mn 


Many mechanisms, however, present real 


pportunities for the utilization of welded steel 
construction with its attendant advantages. Steel 
s the material "par excellence" from which to 
build large machines for which pattern and mold- 


ing costs would be high; machines such as punches 
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WIKE-TINNING MACHINE with 
base made principally from four 
plates bent to shape and welded at 
A. Base of wire-tinning machine, 
showing openings cut with a torch 
to accommodate various units 


and shears, built to withstand 

definite and frequently-imposed 

stresses, and, in general, any ma- 

chine the frame of which con- 

tains little mechanism, but that 

provides a base upon which the 

different machine units can. bx 

mounted. Cleaning, smoothing, 

and filling, which constitute no 

small part of the cost of each casting, are elimi- 

nated, as well as some departures from theoretical 

sizes, resulting from shrinkage, warpage, and sim- 

ilar causes. In some cases, considerable machin 
work Is saved. 

lo use welded steel construction satisfactorily 

we machine parts, a type of design quit 

from that used with cast iron should bi 


When laying out such machine parts 


v 


emploved. 
consideration should be given to the applied load: 
n much the same way that a bridge truss is de- 
signed if maximum economy of material is to bi 
secured. Standard rolled shapes, such as angles 
and channels, should be used wherever possible 
Stiffening members of steel tubing or extra-heav 
pipe welded in are excellent for withstanding 
torsional strains. 


Straight lines and. simple. framing. with. fe 


~ 


] 


bearing bosses are of more importance than in 


equivalent cast part, as the additional cost of 
complicated structure is present in each machin: 
is 


nstead of bei "absorbed" in the cost of a pat- 


ig 
tern. As a guide to proportions that will give rig- 
dity and reduce vibration, the "slenderness ratio" 
can be used profitably. This is the ratio of fre 
length ZL to least radius of gyration R. The 
depth ratio for beams, L/D is also useful. Values 
of L/R not exceeding 90, and of L/D less than 
10, will usually give satisfactory stiffness. For 
welded steel members subjected to exceptionally 
heavy shock loads, limits of 75 and $8, respec- 
tively, may be used. 


Having determined the general outline and the 
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maximum loading which may be imposed upon a 


given machine frame or component part, its 
various members should be located so that, as far 
as possible, they constitute a triangular system 
of bracing. Load and reaction lines at a given 
junction, should be made to intersect at the same 
point so that the stresses are transmitted axially 
and do not set up twisting or bending moments. 
Sections should then be selected that will keep 
stresses and deformations within allowed limits, 
gravity-axes 


e 


the members being placed with their 


coincident with existing force-lines. Sections 
should preferably be symmetrical, and when it is 
necessary to use unsymmetrical shapes, special 
attention should be given the end-connections to 
avoid complex stresses resulting from eccentric 
loading. In many cases the plate walls of a ma- 
chine frame, with simple corner gussets and web 
stiffeners, provide all the strength and rigidity 


rt quired. 


Lnd connections, of course, should be strong 
enough to permit the member to carry the kind 
and magnitude of load involved, be it compres- 


sion, tension, flexure, torsion, or their combina- 
tions. Ihe fillet-weld is the connection most com- 
monly used in welded machine frames, athough 


butt-w elds also are used to a considerable EXtent. 


Y slightly reinforced butt-weld, if the weld-meta 
has the same properties as the base, in. general 
will develop the full strength oft the joined sec- 


tions, due attention being paid to the stress local- 


izations set up by the change in section caused by 


the weld-reinforcement. — Fillet-welds in. whicl 


Wit! 


led 


ordinary structural steel parts are connect d 


weld-metal of corresponding qualitv can be loa« 





FRAME 
and 


and partly assembled m 


motor frequency changer are 


housings cover unsightly 


p: 
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safelv up to 1,000 Ib. per linear in. for each in. 


of fillet. 


x 


Safe loadings computed on this basis 
for fillets of various sizes, are shown in the accom- 
panying table. 

The loads given in the table are recommended 
by several companies based upon many tests by 
each. A series of tests conducted by the Western 
Electric Company showed ultimate strengths of 
from four to five times these loads. ‘They corres- 
pond, therefore, to an allowed stress of 16,000 Ib. 
per sq.in. in the parts joined by the weld. 

In designing a welded connection the weld- 
metal should be so disposed that its center of 
gravity is as close as possible to the neutral axes 
of the members secured. Determination of the 
proper amount and distribution of weld-metal for 
and unsymmetrical 


both symmetrical 


loaded in different ways, cannot be dealt with 
of 


welding equipment cover the subject quite thor- 


sections 


here. Publications issued bv manufacturers 


N 
Ooutgniv. 


In general, the method used is analogous 


to that employed to determine the number an 
location of rivets in riveted connections. 

Suitable pads or bosses should be prov ided upon 
welded steel machine parts, just as on cast parts. 


[hese pads should be finished after fabrication is 


completed, so that difterent units will be aligned 
and secured upon accurately machined surfaces. 
NO attempt should be made to assembl th« dit- 


ferent machine members upon 1 and 
Where a shaft 


welded steel 1 


line them up by means of shims. 


ts through the walls of 


projec na- 
chine member and is journaled therein, the best 
ind cheapest construction is to bore in accurate 
hole through the wall, face-mill a pad on one sid: 





"een 


irts a 





The 
Cast 


tinsel-serving. driving 


for 


behind louvred doors, end- 


nd give a smooth contour 


170 


and bolt to it a flanged cartridge-type bearing 
that is a good fit in the hole. This bearing can 
incorporate oil seals, or odd-sized bores for anti- 
friction bearings, and is cheaply machined. 
\ccompanying illustrations show a special ma- 
chine developed to buff the surfaces of copper 
plates used in the manufacture of phenol fiber 
sheet. To absorb satisfactorily the vibration pro- 
duced by the heavy buff revolving at high speed, 


Was necessary to use heavy plates and internal 


Table Showing Allowable Loads on Fillet Welds 


Allowed Load 
Lb. per linear in. 

2 000 

3.500 

3.000 

$} OOO) 

5.000 

6.000 





bracing to provide the mass and rigidity necessary 
for smooth and quiet machine operation. The 
base of this machine consists, essentially, of four 

in. steel plates each of which is bent to form 
three sides of a parallelogram. By forming the 
walls of the base in this way, generously rounded 
outer corners are easily secured, and the welding, 


as shown at y. becomes relativel inconspicuous. 


MPLE bracing, composed of angles and 
A channels sheared and welded to the outer 
walls at strategic points, is provided, and the ways 
upon which the reciprocating table moves are 
made of rectangular cold-drawn steel bars welded 
in place. The pads upon which the buffing wheel 
bearings are located and the table ways, were 
planed after fabrication of the base. Openings 
cut in the side walls with a torch afford access to 
the mechanism. The use of a fabricated steel 
base for this machine saved approximately $800 
over an equivalent cast construction. 

Other illustrations show a copper-wire tinning 
machine incorporating a welded steel frame com- 
posed principally of four plates bent to shape and 
welded at joints marked 4. Generously rounded 
outer corners were provided and the welding is 
not particularly noticeable. Various openings cut 
in the side walls of this machine accommodate 
different units, and the feet are welded in place. 
lhe holes, the feet, and the lower contour of the 
frame are cut out with a torch. Bracing, com- 
posed of rolled shapes cut to length, is welded in 


and the entire frame is characterized by 
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smooth contours and a neat appearance. A sub- 
stantial saving was realized by the use of welded 


steel in this machine. 


N THE tinsel-serving machine shown the prob- 

lem was to design a steel frame that would 
provide a rigid mounting for the individual serv- 
ing units, inclose the frequency changer and dis- 
tributor units, and present a reasonably good 
appearance. The motor and frequency changers 
are housed behind the louvered doors, and the 
shelves near the floor serve for the storage of 
spare spools. ‘This machine frame incorporates 
light castings made to cover up moving parts and 
electric wiring at the ends of the frames, and to 
provide the smooth contour and finish that would 
be dificult to secure with welded steel end plates. 
The simplicity and economy secured are clearly 
evident. There is more space behind the serving 
heads available for the installation of electric 
wiring than with an equivalent cast construction. 
The saving resulting from welded steel construc- 
tion, on a basis of sixteen machines in each manu- 
facturing lot, is conservatively estimated at $450 
per machine, 

Examples cited make it evident that each ma- 
chine should be separately considered when deter- 
mining whether welded steel or cast construction 
should be used. The success of welded steel con- 
struction depends largely upon the skill and oper- 
ating technique used in fabricating, and the avail- 
ability of this must be considered by the designer. 

In the past, many designing engineers have 
been very reluctant to use welded construction. 
This can be attributed only partly to the natural 
conservatism against venturing into new fields. 
The main reason was that the engineers could not 
feel certain that the fabrication of their welded 
design would be done properly. 

Plates should be sized accurately, and before 
welding should be precisely located and clamped. 
Parts should be tack-welded together before final 
welding to allow for the effect of localized heat 
in the latter operation. Unless properly done by 
competent men, poor welds that will not with- 
stand racking or vibration are likely to jeopardize 
satisfactory performance of the machine. 

In general, when planning the design of welded 
machines, types of construction which cannot be 
produced satisfactorily or economically by the 


personnel and technique available should be 


avoided. Naturally, a sheet metal shop with well 
trained welders is likely to produce better work 
than one experienced chiefly with castings. 
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stock feeds can be arranged to speed up or slow down during a portion of a 


eyle by means of this variable-feed mechanism 
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Ihe engineer of today must not 
only be able to design an efficient machine, 
but he must be able to predict with a fair 
degree of accuracy the various economi. 
results that will be attained 


\ 


Design It In! 


Me? RN product design calls for special- 
ized parts and units, die castings, and 


molded parts to be procured from specialists who 
make the development and efħcient output of them 
their special business. Thus, the designers and 
producers of the major product are considered to 
be left free to put their thoughts to work on the 


But this con- 


= 


bigger problems of the machine. 
clusion does not mean that the product designer 
should leave the incorporation of the unit as an 
afterthought to be simply “attached.” He must 
give it prime consideration and design it in as a 
working part of his own product if best results 
ire to be obtained. 

[he designer of a certain automatic vending 
machine intended to incorporate a counter on the 
machine—in fact, a counter was a necessary factor 
ales value of the machine. But he com- 
he design of his machine and got parts in 
on before he found that his "attachment" 


actory service. Ihe counter 


in and recen ed the tale ot 


as that the mechanism was 


] 1 . . : 
lace where iC received 


|t was too late to do 


" h] ] 
ess troubie unt 
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themselves as being unwilling to put themselves 
"at the mercy of the parts maker" by designing 
the part directly into the machine. This has 
happened more than once in the case of motors. 
No first-class product can be expected unless the 
designers consider in advance all operating func- 
tions of the machine. Let the engineers of the 
specialty manufacturers be treated as friendly 


consultants, and the results will show! 
n 


Co-operate for Quality Designers 


p have been made that engi- 
A neering graduates have not been grounded 
sufficiently in the fundamentals of product design, 
that they have no appreciation of practical re- 
quirements and are unable to apply the principles 
they supposedly learned. Much of the criticism is 
unwarranted, some of it is justified. 

Professors of machine design have long recog- 
nized that there is always room for improvement 
But there are 


Limited student's time, the 


in the teaching of their subject. 
many difficulties. 
necessity for co-ordinating the work with that in 
other departments, and the question of best teach- 
ing procedure, must all be given consideration. 
More important than these are questions as to the 
portions of the subject to be stressed. 

As announced elsewhere in this number, 
teachers of machine design have formed a "clear- 
ing house" to exchange ideas and information of 
mutual interest. concerted effort is evidently 
being made by the college professors to meet the 
demands of industry. 


1 
I 


Engineers in charge of product design can help 
materially by volunteering their criticisms of col- 
lege graduates, and expressing their opinions as to 
what should be emphasized in machine design 
courses. As David Ross, retired president of thi 
Ross Gear and Tool Company and now president 
ot the board of trustees of Purdue University 


expressed it, "Why don't vou men who are criti- 


>y 
9 


cizing the colleges do what I did: 
It is not to be expected that ever engineer Cal 
devote all of his time to college administratio! 

all can be of material assistance. Constructi 


ism rendered in the right spirit would 


- 
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loubtedlv be welcome and of mutual beneht. 


What do executive designing engineers demand of 
he technical school graduate? Is it skilled dratt- 
ng, knowledge of standard design practice, Or 

in applied mechanics and 


Pell the ‘ 


thorough grounding 


tress calculations ? ‘profs’ 


Too Cheap! 


ED of the radio industry comes a warning 
that can well be taken into account bv prod- 
uct designers in other fields. Designs of low- 
priced radio sets have been cheapened in some 
cases to an extent where it is impossible to receive 
the full scale of music or the range of voices. 
Broadcasting has been improved so wonderfully, 
says Radio Retailing, that outside the listener's 
house the air may be filled with music of perfec- 
tion of tone, but all that comes through to the 
owner of the “cheap” set is a short range of notes 
and distorted voices. The marvels of modern 
broadcasting are lost in these receivers. 

No wonder radio is in a depression! The long- 
winded announcer of superlatives is apparently 
not the only reason why the radio is not used 
more. Perhaps some companies made sales by 
cheapening the product below the point of efficient 
operation, but, if so, will anything be gained in 
the long run? There should be a quality standard 
below which the designer of any product should 
not permit his product to fall. lf a part of the 
market demands something cheaper, then it should 
be a thing apart—and so labeled by a cheap case, 
or otherwise, that it would not be detrimental to 


the sales of better-class products. 


Painted With Adjectives 
A CORRESPONDENT rises in his ire to 


á say that the public has become exasperated 
by automobile manufacturers who "'continue to 
ofter the same old product from vear to vear but 
painted with every extravagant adjective that 
could be culled from the dictionary. The auto- 
bile industry," he adds, “is in need of some wise 


counsel, because it has clogged industrial and rail- 














road enterprise by its approx mate stagnation 


If there is power in the pen . . . editors 
should address pertinent editorials to engineers 
and executives in industry who are always looking 
backwards and are loath to believe their prod | 
is not pe rfection." 

It is a significant fact that the automobile com- 
pany responsible for certain of the most radical 
lepartures in design introduced in recent years is 
the only one whose stock is booming today and 
whose plants are working at full capacity to fill 
its orders. This company presented one of th 
most advanced designs at the show this vear, and 
at the same time offered the new car at a price so 
attractive that sales have been phenomenal. 

When competent and progressive engineers ar« 
given a reasonably free hand and are backed by 
executives with vision and a live sales organiza- 
tion, there is no need to paint the product with 


adjectives in order to sell it. 


New Designs for Old 


PE nenrces REDESIGN is often claimed 
A but seldom attained. Why does the resulting 
product often fail to attain the anticipated en- 
thusiastic reception? Sometimes, imagination is 
lacking; usually, some vital single detail has been 
overlooked. More often than not, that detail is 
so established by custom and use that it is con- 
sidered unsusceptible to improvement. 

For example, have not housewives objected, 
from time immemorial, to the burner and grate 
arrangements on gas stoves because of the difh- 
culty in cleaning them satisfactorily? Again, has 
not the usual first driving admonition been 
"Don't ride the clutch!’’—certainly, that is a 
condemnation of the clutch design as well as a 
caution to the driver. Or still again, need all clock 
faces be flat, hence readable only from a limited 
angle, just because clock faces have always been 
that wav? Finally, need coolant pumps on som: 
machine tools be so inferior to the machines? 

Redesign must take every product element into 
consideration, no matter how established by cus- 
tom that element may be. New designs open new 
possibilities; only by utilizing each element to the 


full can redesign become a reality. 
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WHAT'S GOING ON— 
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Trends In Product Design 
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VIRCRAFT manufacturers look 
ing forward hopefully to the Detroit 
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light planes for 


production 
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Show where new models 


exhibited, several 
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IN THE SPOTLIGHT — 
W 


Yor} 


Pally, 


MATTHEW P. GrRal 
| with Thon 
1022 


ri ¢ 


has 


[homps 


a sub dirai \ 


M. HAWLEY 
chief enzineecti 
\utomotive & 


Moi "( 


William L. Batt 


e Section, 
FRANCI IlopGKINSON, 
neineer 01 the Westinghou 
Manufacturing Compan 
Durgl Pa.. has been 


Villiai premium, ul t 


engineering honor Mi 


s an authority on. steai 
Dine ind marine machinery and 
clected for the award by the In 
Mechanical Engineers. of 
submitting the best 
in the proceedings o 
for the period 1925-1930 
Mr. Hodgkinson's pape: 
‘Journal Bearing Practice.” 
CLARENCI \. HUBERT, previou 
: automotive engineer for the Hall-S: 
Augustus Wood Motor Car Company, Berkeley, Cal 
has joined the DeVaux-Hall M 


e Corporation, Grand Rapids, Mi 


LINDI 
has been appointee 
prt sident and general manag 
Marine. Steel Corporation, 
City, to develop the us 


re signed tO be col 
Clark 
f the workshop oi a resistant alloy steels in 
Madras, India plications. 
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l I Ct iad ( 
D. C. Prince has been appointed ei president of 1 Vorthington Pum 
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vineer of the Switchgear Departmet 
t the General Electric Company, Phila T" 

elphia, including supervision of switch 
ir research activities at Schenectady I * 
W. S. PRITCHARD, previously experi 
ntal engineer with the Motor I^ 

‘ts Corporatio: Detroit, has b 


tory manager with the Detroit Ai 
att Corporatior 





. 1 
James W. Owens, director « ( ( nd f le f 
ering ot thi Welding | o1nee1 y t | t | 1 

Rese irch ( rporation, New Y or] ] b ind t 
tv, spoke on "Residual Stress Ht i : EX M 
| March 16 meetit O ot the Philadel | | ] 
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Harry E. Zvck, formerh il rapid fire ins, died 

estigator in the department of en: A1] | ( M ] 
ering research at the University of | RR. Z R. 41] í 
chigan, Ann Arbor, has become a | tvpe of expansion bolt | ! 


perimental engineer with the Lvcon i d nas , dn dE 
Manufacturing Companv, Willia: James W. Owens Y cumbia, Fa., ot pneumonia, Feb 
í ‘ c ng mpanv, Iha Mr. Zifferer was the organizer of the 

f ‘ . 1 1 ` 

rt, Fa. a Standard Expansion Bolt Company 
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AND 


ENGINEERING 
EQUIPMENT 


c 


lubrication Lact! 
all be 


{o1 Ce 


111 
yf 


lubrication 
through 


Reeves — ; 
plished 


located in two recessed 1 


Inclosed Transmission 
\NDARD 


the 


nd of the transmissiot 


ght 


«I wT 4 


Reeves tra littings rigid copper 


ed di | to the four radial shatt be 


compact, 
] 


i'etrical 


bv tl 
Columbus, 


imn cast ind flexible copper tubes lead 


tout tittie 


thrust 
disk hubs. 
the 
1 


d150 


ot Reeves í bearings 


[nd 
1 » 
complete pro 


iced ic 


the Dy means ot openin 

from thrust bearings, the lubri 
cant forced into the 

grooves of the disk hub bores, 
lubricating the disk hubs, 
driving 
shipped w 


ny, 
alrol 
machine applications 
erating ot the 
be guarded from 
live steam, chemical fumes, o: 
E 
s provided by 
of the bottom 
removal, as 


Í 
IS 


Sf 


1 


i 


the 0| parts 


sion must shatts, 


water. kevs. Each transmission 
th all | 


tubes packed 


( 
i 


bearings 
with 
Lubrication is necessary only once in 


+5 days, 


ibrasives. isy access to the interior and 


U-shaped recesses in necting lubricant. 


section, and 
unit, of the 
ating parts, including the bear- 


sides 


1 TE 
+} Lik 
Lil 


14 
i 


] | 
Uepi mung 


i 


everv 30 to 


e a upon 
the type OI Service, 

transmission 
built in covering from 


fractional to 10 hp. requirements, in 


gs of the two shafts, as well as the The inclosed Reeves 
t and belt-tightening 
of the lid from the cover 
permits minor adjustments, 
tion of the internal operating 
installation of a new V-belt. 


ling of the 


Ing Screws 15 SEX SIZES, 


all speed ranges. It can be mounted 
on the floor, ceiling or in the vertical 
The cover 


jM, 


position. 
modates adjustable motor 


section 
r 


1 
a complet 


accon 
1 


lis 
il 


] 


(| 
i 


Ht star 7 a in 


on which 


oneal 
OsS-Talls, 


Left—Inclosed Reeves Variable-Speed Transmission, equipped 


driving motor. Right—Top cover of unit removed to show the force 


ES 


tor lit 


ull : 
| « 


It 


1 


Mounted 1 D 


unit may lx 
quirements « 


Varying 


1 
“fgg 
i 


t 
^M 


al speed control. 


le 


These rails are bolted to each si Y 
transmission outside 
pace occupied Dy the lid of the cov: 
the lid. entirely 

cessible for removal. The cross-rails 
t motor is mounted, ari 

also slotted for adjustment, and wil 


( 


the cover, tl 


i dt 


section, leaving 


] 
ne 


on which 


t 


] 1 
design 


horse 


nit 


the 


TX 


t 
} i 


any or type ot motoi 


1 } 


t 


proper power oO 


“Plasket” 
Packing Material 


THREE grades of a plastic. 
drying packing material, known 
"Plasket" are being marketed by the 
Y, & E. Company, 540 N. Michigan 
Ave., Chicago, Ill. Plasket No. 1 
for packing pipe joints, flanged or 
threaded, for saturated and super- 
heated steam, hot and cold water, air, 
and liquid ammonia 


"n 
Ji 


i 


n 


as 


* 


ras, brine, 


with motor base and 


-feed lubrication system 
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Grade No. 2 1s for sealing joints 
vhere gasoline, oil, tar, paraffine, and 
unmonia gas are present, while grade 


N is for general purpose use 


wO e 

[t 1s said that the material will func 

t under vibration and will with- 

stand expansion or contraction of 

he adjacent parts. It 1s unaffected 
any of the substances with which 


1 
comes ın contact. Bec ause the ma 


terial remains plastic indefinitely, t 
oint can be demounted at any tin 
lasket comes in cans of from 5 t 
25]b. It is applied with a spatula « 
putty knife 
Master 
Geared-Head Motors 

Motors incorporatin speed re 


1.1 11.1 1 


are available in. parallel-sha tt 


right-angle-shatt designs 

Master Electric Compan ) 1 

Ohio. The parallel shaft tvi s built 
izes from 1/30 to 5 hp., in single 
ise and d.c. models, nd Lron ] 30 

to 20 hp., in polyphase models, wit 

interchangeable frames for the sam 

orsepower and speed in different 


vpes. ‘The parallel shaft 


lable in multipl 


IO betwee! | maximi reciuctio1 





Motor of 


Geared-Head 


Master 
parallel-shaft available 


20 hp., 


design, 


in sizes from 1/30 to and 


employing continuous-tooth her 


ringbone gears 


O to l and a maximum acceleration 
2.5 to 1 of standard motor speed. 


It is equipped with anti-friction bear- 


O1 
of 


ngs throughout Gears are of 

type. 
W here 
a composition 
The gear hous- 

* can be arranged so that the shaft 
projects in any one of four different 
either at the top o1 
on the vertical center-line, or to the 
ieht or left on the horizontal cente: 
line, An oil-seal arrangement is pro 


‘ontinuous-tooth herringbone 
Both 7 


tietness 


gears are of. steel. 
is essential, 


ear can be suppli d. 


positions 


1 


vided, necessitating lubrication only 


it 1,000-hour intervals of service 


the 
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( R 
Spa ( ( tvpes 
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ul ( S e » | 
1 
/ 42 TO 1 € | 
] 1 vsti nt . 
SO ( Iti a M - 
; IiVionitor 
rs ) ° 4 . 
Lotrip Switch 
I» ^Y" I i i 
KEVERS] () () 
«1 I | | | (y 
re\ ` g TS 1s 
: i . 
1 on ot ( ri S | 
VT 
OUNCE Monit Contro 
T I 
Co v. D . Md | yy 
tio S S ( S 
CO ( L1 n thi 11 
et ( mes » res tL here ( 
if 1 "WI 5 l 5 
1 | ( ) - V t 
1 T e previ é 
1 Senne witch 1 T t 
Master Geared-Head Motor ot 1 ( ULL II SM Cll Ct 31515 ' t 
right-angle shaft design, avail- contact swit 
able in sizes from I 30 to 10 i Ea . 
ht ( ( ) 
hp., and utilizing t worm gear : j 
tact switeh is held closed bv 1 ri 
reduction : : : i : i Y | 
fri in arm mounted on a frictio1 
ring and carried by a rotating shaft 
7 À 
1 11 
1 ven bv the motor to be controlled 
* cal T t e sS 7 e ciue a . 
* all » friction rino lit ancl 
Normal ne IrIClIOI ringe Sps and 
1€ ts t MM ) ( el 1 
: 1 1 1 1 the arm exerts no pressure on tne 
Ositions o S ( Thre Oo I E : 
. contact arm, but when the speed of 
vit! tix IO118111** f t! TOI! ( 
l IOU . ; 1 
1 1 rotation decreases to a dehnnite OW 
ttom on the ver cent e. ( : 1 : 
4 valu quick-action centritug reg- 
f ( T10 t O ) t t } ) (n 
e slat hr Intel that -« a os 
r1 1 ulati rows | Cititcn lat appiles 
C ( 1n | Q | E : : ri 
friction to the ring, and thus exerts 
thie 1 SS ( necessary » cioOSe the 
hera stas. iocis Thie anaiai 
Lis ( i t Ol 4 ICU s contact 
1 
ri uns clos til tl ke circuit 


; 11 ) lf and ; motor 
Globe slows down to the critical trip-speed, 
Stainless Tubing —— — 
THE | 0 un 
\lilwaukee. Wis.. has organized a the 
subsidiary to be 1 


snaps 
and the 


connecting 


GIONE e i up o 


i 
ism is enclosed 


KNOWN as 
1 


Stainless Tube Company. to carry on in a cast-iron case provided with 


e business of engineering, design- mounting feet and a drive pulley. 
ing, and manufacturing stainless steel The same switch can be use for 
tubes and tubular installations for braking in either direction, or in bot! 

s . 1 ! . 1 
corrosion and heat-resisting purposes. directions by changing thi ms 


Sales will be handled through thi 


sales offices already established 
principal cities by tl l 


l'ubes Company. 


m x. i EENE 
[he stainless tubes are available in 
- à È. FE. , 12 z 
range ol compositions he 12 1: 


per cent chromium alloy 
tubes from 3 to l 
diameter. In the ; 
a atlahin 

SIZES avaliabit 
ether with 
izes. In the 18 


chromium, 9 nickel, and 0.07 carbon 


loy, standard pipe 
ange from $ to 5 in., tog 
miscellaneous tube 
alloy, pipe sizes range from 1 to 5 
in., together with miscellaneous tube 
sizes. In the 18 chromium, 9 nickel 
and 0.12 





1 


carbon allov, 
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Brown & Sharpe 


No. 55 Rotary Geared Pump 


ianutacttu 
e design and 4 


ump make it pai 
r supplying 
opera 


vdrauli 


t ind and 


bearings, 
ar longer 
1.200 r.p.m 
36 oal pe! 
[he pumi 
Diesel- 


neni 


"Speedage" 
Fabric Belt 


"t IMPR 


he 


| 
routers, «€ 


polishing or buffing macl 


presses, ary 


nm 


high 


- 


point in tl 


pulps, COMMpTressors, 


e 


applying “Gilmerit« 


the light and 


Lie 


“Pitter” 
Improved One-Way Clutch 


IVEMIENTS tending to sim 
and 


plity the construction make it 


( been 


1 


utch 


C 
1 
rsal (aeat 


St 


and ground 

» shoes, with 
them betwee 
races [1 th 


t Il 


‘ontact between the 


takes place through 


ts, case hardened and 


* contact presents 


| he bearin: 
area aeainst both the 


te 


ls 
I1 


members in been elimi 


nated trom the design, and compres 


sion springs now replace the tension 


members Phe, keep the 


shox s 1 
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with the races and take 


the clutch 1 


al hus, 


not to slip after extended. us 


All parts operate in oil, and al 
movements take place when there is 
When the driving load is 
plied, relative movement has ceased 
Ihe number of times that th: 
can be started and stopped witl 
shoes locking and unlocking is prac 
v unlimited. Wear is negligibl 
and the parts have been designed t 
be stronger than the connecting shafts 
The Pitter clutch is intended to 
"no-backs," and over 
running coupings. It is particular! 
converting 
motion, either reciprocating or rotary, 


] 1 
load 


no 


Clute 


the 


adi 
ticall 


ratchets, 


Place 


designed for alternating 


into one-way movement. Drive ma: 
be through either the outer ring or the 
eer 


at the center. The clutches range 


in. shi 


ize [rom 4-104 


Master 
Explosion-Resisting 
Motor and Switch 
COMBINATION 


ting motor and switch in ont 
[he Master. Electric. Con 
panv, Davton, Ohio, | 
| 


hazard of extra wiring, piping, 


ut by 
eliminates 
splicing required by the usual instal 
lation of a separate switch, parti 

larly where 


vapors 


1 explosive 
present. The motor leads are brought 
out through the motor frame 
the removal of both end cover 
without the T! 
motor 1s of moisture-proof constru 


higl 


large overloa 


to pel 

nit 

disturbing seal. 

tion and has quiet operation, 

torque, and 
lhe 


izontal 


starting 


capacity. unit is designed fi 


hoi 


Operation 


vertical sh 


either O01 


and is suitable 
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wherever the surrounding atmospher: [he equipment has 1 C 

nay be inflammable. It is available and provides a positive col tunu u Howell 

n sizes from Ł to 4 hp., in repulsion- control over the quanuty of oil ted to. , — “er 
induction, polyphase, and d.c. models Types EKCL and EKBB 
1] ] } 


0 h T 1T T( 1] O( hl, 
© WINCH ware mme - Inclosed Motors 


to external dimensions 












Stearns 
Multiple-Disk 
Magnetic Clutch 


VRGIE-SIZI multiple-dis! 


etic clutches ot compact design are ei 
1 1 1 
eine placed on the market by hi 


\lagnetic Manutacturing Compan ( 


VII waukec Wis hese “Steart 


Howell Totalls-IEnclosed Fan-€Cooled 


1 t 
( ( 
Motor for Class I. Group D Locations 
V1 
i t 
OT t 
es ( qua t ( i 
1 1 
1 1 1 | +] 
n ted the wr | 
1 1 1 ! 
( CV ot the o v ( t ‘ 
$ ] | ] . f Ser vice Lhe Sil ( ' 
( wick chamber - 
e ^ ( l IB 
ADJUSTMENTS «1 onary V min ¢ also OT Sq ( ve CI 
1 - » 1 
um o e ot tout ire thi ( ( l 
111 ] 1 à ha: ] 1 ] TI ` k 4 1 At 
itches eliminate cumbersome Mik, drops per hour can be maintain 
1 1 ! n. — 
eh cost, difficulty of aliennment, and ( apllary ttraction draws the ¢ 1 


ther difficulties associated with large- over the loop against gravity. so that 
ize clutches hev provide maxi- the higher the loop the less oil is fed. “Production” 
mum horsepower, large pull-out Ihis permits a li ing t teed 5 É 
torque, smooth acceleration, and low Motorized Speed Reducer 
i : "m eos ;* " Y ~ e 
aintenance cost. — ES With Two Shaft Extensions 
\ typical clutch is illustrated. This 


lutch is 24 in. in diameter and pro Fansteel \NY of the motorized speed 


] Q - S MI y Ih «33111 (tf d à ers 1 tt; tured by t! D ' 
es over 6,500 ft-lb. pull-out Tungsten Products u y the 
F ] * 1 t 1 t 
torque Ihe large frictio ining t n Com VH 
ovides for low pressure and lo: BARS. sheets, wire, powder, and Ohio, can be supplied with sh 
ilts of ti sten ( v obt unable ence both « ds | ( 
oni the Fat ste i roducts Com ee | O erent spei 
\ n North ( cago | the ez S 
1 1 P 
7 ompanv ias been manutacturn 
Daun-W alter - iden a 
tungsten since 1914, but it is now 


Adjustable-Wick furnishing pure tungsten metal 


: us commercial forms for general | 
Oil-Feed Unit E 
poses, whereas tormeriv it Was SO 
XN ADTUSTABLE-wick oil-feed only in the form of finished electrical 
it has been placed on the market ontact points In the reduction 


the Daun-Walter Company, 508 process, tungsten powder 00.5 per 
North. Water St, Milwaukee, Wis. cent pure is obtained. The finished 


+ 





or supplying oil to various types of product is very workable and ductile 





bearings. This unit is available with Tungsten has the highest melting 


pint to 2 gals. point of the metals 





reserve supply of 
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eral with 
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att 


Edmunnds 
Flexible Coupling 


ORSIONAL resilience 
the FEdmunnds tlexibl 
1 1 
i C rocl 
Manufacturing 


using 


( \ 


IN | , n 
ling also takes care 
of misalignment an 

thie 


led coupling, the flange halt 


illustration « 


] q] leet rr — 
lnidrical pockets, « parati 


Proove in 


moma 


the T ickets. 


der, has six pro 


ting lugs De twee whi h are placed 

he rubber balls that absorb the shock 
When the two hali 
ls occupy 


the 


1 
couplings are 1n 


the p ickets 1n 


lugs on 


11 . 
the WUS COT 


and these provide the 


1 


1 
needed 


for shock absorp 


rangement a 


Flexible 


the remos 


Views of Edmunnds 


Coupling, showing 


ible cover 


Disassembled view 


employs rubber balls as the shock 


Ihe 


torque to be 
the 


| the 


of Edmunnds Flexible Coupling, 


absorbing 


under compression in either 
ot rotation. 
balls may be removed tor ex 
ion or renewal by lirst taking 
the the 
uf, and then pushing out the 
balls by means ot a rod, passed 
through the small holes in the flange 
halt his makes possible the re 
moval ot 


over ove holes in 


balls without disturbing the 
either halt 


localized in the 


machine or 
Wear and tear can be 
T ; 


DallisÜ, al 


coupling. 


id thus increased lite and re 


dues maintenance charges are ob 
feature is that 
balls, the 
mechanism can 
[his 
testing. purposes 
[he Edmunnds flexible coupling is 


aimed \n additional 


by removing the rubber 
notor or other driving 
disconnected m the load 
often useful foi 
sizes from 
bore to th 
in. bore. ‘The first 
transmit. i hp. per 100 r.p.m., 

and the second, 35 hp. per 100 r.p.m 


made imm a range of shaft 
| NO. 4 


31 witha 3 


with a 3-in. 


M 


It is possible to have a larger bore in 


1 


the flange half that | : cvlindrical 


DXX kets 


Rockwood 
Short-Center 
Flat Belt Drive 


SHORT-CENTER flat 
sizes from 1 to 50 hp. are carried in 
stock by Manufactur 
ing Company, division of General 
libre Products, Inc., 1801-2001 Eng 
lish Ave., Indianapolis, Ind. This 
drive comprises a motor base, two 
pulleys, and a flat leather belt. Stock 
drives are designed for polyphase, 60 


belt drives 1n 


the Rockwood 


cycle, a.c. motors of any make. 
Chis compact 
drives, in 
mounted 


MIT 


drive. differs from 
that the motor 1s 
free-swinging pivot 


the maintains 


on a 


weight of motor 


which 


component 
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WEIGHT OF MOTOR 


MOTOR PIVOTS HERE 


Illustrating how the weight of 


the motor maintains uniform belt 
tension in the 


Rockwood drive 


for the Rockwood 
Flat Belt 


standard 


Standard base 


short-Center, Drive, 


made in six sizes 


at all times 
' belt 
centrifugal force. Thus, uniform belt 
tension assures constant pull and cor 
stant 

The 
floor, wall, or ceiling to drive a sing 
machine or a lineshaft. The only ri 
striction for any application is tl 
the driven shaft shall not be low 
than the motor shaft. All-metal co 
struction is used for the 
simple adjustments are required fo 
motor size, pulley alignment, and |» 
length. The eliminates t| 
need for the usual motor rails. S 
standard sizes cover requirements 
motors from 1 to 50 hp 


uniform belt tension 


is unchanged bv stretch or by 


Spe ed. 


base mav be mounted on 


base 


design 


“Hygrade” 
Leakproof, Vertical, 
Worm Gear Speed Reducer 


LEAKPROOF construction is a 
ture of the vertical worm gear spi 
reducers placed on the market by 
Foote Bros. Gear & Machine Co: 
ny, 111 North Canal St., Chica 


n 
| 


a 
Ill. The leakproof feature is in 


porated in any of the standard vert 
cal "Hygrade" units at a small add 
tional cost. 

Referring to the cross-section, th 


bronze worm gear ring 4 is presse 
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Rawson 
Automatic-Starting 
Flexible Coupling and Clutch 


CENTRIFUGAL action is the 

lamental principle of the Rawso: 
utomatic starter and flexible cou 
plinge announced b Ihe Washbur: 
Shops, Worcester Polytechnic. In 
stitute, \\ orcester, Mass. The devici 
consists of two cast iron members, 
me attached to the driving shaft and 


ie other to the driven shaft. Be 
1 





tween the driving and driven mem 


1 í : i 
Hygrade” Leakproof Vertical ers are Inserted floating segments 
speed Reducer, which is the made OI brake lining reinforced 
standard model with leakproof vith lead, a sufficient amount of lead 

feature added 1 1 Y «ss , 
DEML used to give the required pres 


. 1 | sure í ie friction surfaces for 
m a splined hollow steel center P ai re on the rici Fiat tO 


a dio meu dios dad Chose bà ul 
is held rigid bv. two flat ball thrust "inii the load. 1 — PON i 
alien: 1 | ween the driving and 
earings ( l his assemblv 15 mounted — — ph K 


n the bronze bearings D, and the C"! Ven members and a hetween the 


hollow center is securely fastened to loating Triction stn aces 
he vertical shaft at the upper part With the application ot power, 


the reducer. thus forming a cavitv ct ntrifugal force begins to act on the 


i . : : PS outer set of linings [here is suffi 
below this point for nearly four-tifths ‘ei 


of the entire length of the shaft. In 
this space is placed a tube E, which is 
scaled and fastened to the lower part 


cient lag, however, to allow the driv 
ving member to come to full speed 
before centrifugal pressure takes 


- i p effect on the driven member and. in 
of the reducer, from whence it ex 


tends upward to a point well above 
the oil level. At the top the openinge 
the tube is covered bv the steel 
center B. This prevents oil from 
leaking out and forms two chambers, 
one in which the worm gear operates 
ind the other in which the vertical 
shaft rotates free from oil. A large, 
heavy stuffing box is bolted securely 
to the drive shaft housing to prevent 
leakage of oil around this shaft. 





addition, the design is such that the 


centrifugal action on the driving side 

never greater than the motor 
rating 

In starting a load with a clutch 
capacity for only the rated power 
of motor, some time would be re 
quired and considerable heat might 
he generated. In order to overcome 
this objection and to give sufficient 
overload capacity, a second set of 
centrifugal friction linings 1s intro 
duced on the driven side, thus giving 





n auxiliarv source of driving. This 

lary r can be made in any 
Cross-section of “Hygrade” Leak- auxili W) pow r ca b : 3 
proof Vertical Speed Reducer, amount desired, varying with the 





showing how oil is prevented type ot load and the overload re 
from seeping out at the driven i 






quirements. 


shaft extension by means of the epi." . o 
[his starter is usually applied to 





inner sleeve 





NEW MATERIALS AND PARTS 


es of í V 1 
1 1 
e applied to the dri 
1 ] f 
wed t ( 
rear. cl n. ert 
N 11 & ~ t 1 
. I 
1 
ver tl n be 
11 
e (des1v | Vill 
OTr1Zt t Vel 
eit hi rection í 
Among the \ 
Nawson starter are 


load requirements 


] 


S 
V€ 
rect 
i 
il K 
A 
tt 
ut m 
Opel té ( 
1C DOS 
E rotat 
1 IZC 
R 
ME du es 
Y driving 


tbsorbs shocks and reduces weai 


tear to botl driving 


smalle 
ul 


factor 


operat 


standard 


motors al 


r motors may 


power is required and 


Is Improved: 
lon, and | 
ng is built n 
i 7 
$ IO) 


]( 


General Electric 


ind driven w 


l 


m many « 


1 
be used : 


1 


wholly autor 


inclosed de sign. 


Ces 1 tral 


Oil Burner Equipment 


`A COMPLI 
equipment for domestic oil. buri 


IMS been 
| lectric 


N. Y. 


burnt 


ited 


me manufacture. 


( Iud ^ 


r 


line 


ann 


[l 


ounces 


] 


i 


ine Ot ele 


Company, 


of 


making it 


1 


by the Gene: 


Schenectad 


possible for 


builder to obtain a co 


electric equipment 


a complete li: 


It 


l'he equipment 


of motors 


ontrol and ignition equipment. 


MIT 


1 ° 
phase, 


1 
SINO IC 


urrel 


wtor 


a : 
hne ol 
reactor and 
hase. polypil 

phase. poly] 

it Motors 

s are availabl 


1 
motors i ludes 


capacitor 


ise, and dn 


he split 


in standard 


ings up to and including } hp 


the reactor 


from 


4 to 


applicable 


relativ 
ti rue 





Penn 
Panel 


ely 


S 


Heat 
built 


n 
to 
low 


Ihe 


tors i 


hp | hes motors 
burners which requi 

or medium starti 
* Cal Ite motors 


1 
i 


Oil- Burner 


by 


General 


standard rat 


Control 


Electric 


41 





t 











General Electric ype CR2990-Al 

Dhermostat manufactured for Penn 
ES a 

Heat Control Corporation Left 


front view Kight—cover removed 

( ( d rating n; 
re ipplicabl to burt 
uirin exceptionally high 
LOT (QUE he polyphase and 
tors are available in all stand 
ting ind with characteristics 
It niter hangeability with any 

« single-phase motors. 
e control, while manufactured 
General Electric Company, is mar 


ted by the Penn. Heat Control Cor 


tion, Philadelphia, Pa 


| he niai 


uU embodies several reatures 
Vut itic re-cycling starting causes 
rner to trv to start four times 


( S101 \t the end 01 each 


t ETET H l ; ] 
e o shut o wi V Ol 
( MAN g Out | t Col 
ch 1 Et befor other trial 
( i \s soon as the urnel 
1 
i the flame detector b 
" ] | 1 
ne re-cvcimg mechalism and 
( t101 ecomes continuou 
1 reature 18 electric til ng 


Ot | electric clock witl 
[he time settings « 
I id ni sted 
so available with 
tnu ; na 4 erebi 





+ PRODUCT ENGINEERING 


1 1 1 
\lcohol, 


] + ssri At 
moderatelv strong acids, a 


CNpansiol aitterenti betweer a inorganic bases have no ettect on t 
sed quartz element and a higl plastic Its solvents are benzo 
temperature illoy element his de toluol, ethyl-dichloride, carbon tet: 
ice is mounted near t flame and chloride, butyl acetate, and ethyl a 
es fast erat tat ind the organic bases. In ad 
I l the material Ca De placed 
olution Lu prave For this 1 
s he quer is made in tw 
“Victron” grades, one as an undercoat 
i dias iude po 
Molding Compound 
HIGH electrical insulatins l water — 
kron,” a thermoplastic molding com. PLUIBLICATIONS 


i the United States Rubber Con FOR THE ENGINEER'S LIBRARY 
pany, P N. J., but n 
through a subsidiary, the Naugatucl 


i 
/ A} 


IAr KELE 


a8 wl 
Chemical Companv, 1 
New York, N. Y. 

class ot the stvrol plas 


Broadway ELECTRICAL EQUIPMENT. The | 
z 


[he material falls dit Electrical Manutacturing Corpor 
within. the tion, Hyde Park Station, Boston, Ma 


tics. being classed as a compound as issued Industrial Control Catalo 
that is chemically inert When No. 5016 on circuit breakers and mot 
molded it forms a colorless, trans p Tm sai Bun "T 
parent solid which mav be colored to "A I "E 

anv shade desired . TE FIBRE. lhe Continental Dia: 


OT compounded ' ' à 
l Fibre Co., Newark, Del., is distributing 


ı comprehensive catalog on vulcanize 
fibre. the manutacture, m 


and giving spe 


with fillers. It is not brittle and max 


be machined without difficulty 
Dielectric 


discussing 


Stre neth of \ ICtroi I^ cl mune, applications, 


517 volts per mil, obtained with a_ fications and useful tables. 

test piece l m thick lhe power |. ACOUER Ihe Hilo Varnish Coa 
factor is 0.03 and the dielectric con- poration, Marey & Flushing Ave 

stant 2 9 \\ hen | RT ed In a mag Brooklyn, N. E. has issued bulletin No 


Lacquer,” which is 
[Information 1s given 
preparation ol 
applicatio: 


netic field of high frequency, the 11 entitled 


"Hilo 
. the +} ird edition 
burn Suitable an 
- on choosing 
stiffness for insulating tubes, 5 
] 


metal suríaces, 
or sheets is obtained by 


the addition at 
Non-absorption of 


material «does not 
lacquer, 

rods. 

processes ot 

ic] sVvstems to 


be emploved 


The Wagnert 


watet 


Elect: 


1 1 Vi‘ 6 
S other qualitv adapting | mate i 
u ther ua y ada] ng the mate Corporatio 6400 Plymouth \ve 
= ] in —_ | g 3 
ra O electrical uses \fter sub St. Louis. Mo.. is distributing bullet 
— —— ) é : : 
erging a specimen m water tor ò 169, ich discusses the mechanical ar 
hours at 25 deg. €., the water absori electrical characteristics of slip-rin: 
tion was found to be zero motor the four different types, and 
Molding temperatures nd pres their speed-torque characteristics. 
res 1 Victro re low, pointing S | REDUCE! Ihe Horsburgh 4 
| low cost 1 intity oductio Scott Co., Cleveland, Ohio, is distribut 
Ihe temperature e tired ranges I ko culat d scribing mall E 
1 20-140 ( | - peed reducers and listing 
tron Z E r t pre ] ' eating . | 144330 io 
, - 11 ° a TS in (1merns101 
ire froi SCM NOM) n nel 23 11 


P £) ] 











the De I8 thi 


BI chemical reac 
| (formaldehyde solution ) [he product names as 
resinous substance, which when 


nolded under heat 


Ihe moldin 








Plastic Molding Materials 


Characteristics and Uses 


Celluloid, or cellulose nitrate 
with a hardener, is the oldest 
and best known of the so-called 
“plastics.” Within the last few 
years, however, many other plas- 
tics and synthetic resins have 
heen deve lo pe d for mechanical 
and electrical parts. These have 
varied mechanical and electrical 
characteristics, and the designer 
today must be as familiar with 


them as he is with the metals 


but no attempt heat-resistance 1s wanted the 
cold-molding materials, 01 isbestos. It can thus be 
lar bond haracteristics cat 
epending upon 
sually products mac with the same ba 
carbolic acid hvde molding 
Bake 
mixed with a fillet Revnolite 
other material, 1s 


he phenol 


es into such part paper or fabric 








1 i 1] 4 Ef. 4 D 1 J 
clock cases, handles, auto locks, or rods, which 
nental nr lict |] t 1 nt TTETT 
nental PrOCUucts il ed Into Ny 
ling pigments or dves tensile strenetl 
i : 

pastel shades can hi powdered materi 
is marketed in pow irgely made o 

: i . i : 

ich the chemica Other typical artic 
nt b) ( 1 ~ ~ ( 1 at 
( 1 ( W parts 
F. and a pri ite s. 
) eel TT ct ~ ts 
[t ( í 
( ( (6) ( ~€ \ 
1 
4 
t Ot 
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Materials 




















Plastic Molding Materials 


Characteristics and Uses 


sati ath, f a ld 
Will Wit Lornmialcd« 


Concdclis« 


de in much the same as phenol to torm 


manner 


ds suitable for molding into mechanical prod- 
ct The urea resinoids are newer than the phenol 
erials, and their use has grown rapidly in the 
t two or three vears hev ari of two types, those 
made with urea and those with thio-urea. the latte: 


sulphur. The chief points of differ- 
ence between the urea and the phenol resins are lighter 
color and greater hardness first 
for plates and dishes because of the light translucent 


incorporating 


[hev were used 


colors that were possible, and because of their “un 
breakable” quality even with great hardness. Lately 
they have been used for mechanical parts where orna 


mental color effects are important, such as for clock 
cases, and they have been proposed for such uses as 


white color 


commercial scale fran S whe (E! pure 


is desired. In general the other mechanical and elec- 
trical characteristics are very similar to those of the 
phenol molding materials. One product, used widely 
for dishes, has a specific gravity of 1.49, and a tensile 
Both the 
weight and the strength, however, will vary with the 
type and quality of filler employed. Typical mold 
ing materials of the urea group Beetle, Aldur, 
The urea resins are also used for 1m- 

paper making laminated 

those of the 


strength of 5,000 to 6,000 ]b. per sq.in. 


are 
and Unwte 


i and for 
molding for 


laminated phenol products 


pre fabric 


enating 


materials uses similar to 


a nhvdridi resins (Glvc rol, commonly 

wn as glycerin, is condensed with phthalic anhy 

ide to form synthetic resins which are used for 
molding in the same manner as the phenol resins. 


They are known under the name of Glvptal, and are 


ust her directly with fillers for molding various 
rticles, or as resins for impregnating fabric or paper 
to make gears and other laminated products. Glyptal 
resins have high binding power, and they will also 
withstand somewhat higher temperatures than the 
phei resins, or about 300 deg. C 

Other synthetic resins with varied characteristics 
are produced with other chemicals. Typical ones art 


stvrol and 
thermo 


Victron and. Vinvlite, which are made of 


of vinvl-acetate The vinvl-acetate resin 1s 


lastic. softer and clear in color, finding use wher 


The plastic molding material mad 
has beet 


formaldehvde on casein 
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Engineering 


known since 1885 lhe casein plastics are marketed 


trad 
thev are of the thermo-plastic class 
are furnished in sheets, 


formed 


under names such as Erinoid, and Colasta, and 
Casein plastics 
rods and tubes, and are easily 
under heat and pressure. 
pressure than used the thermo 
will for molding, they 
can be again and again softened by heat continued 
drawing or bending operations can be performed on 
parts of them. 
water-resistant than the phenol and urea types, how 
ever, and are not suitable for mechanical parts where 
hardness and permanent The 
greatest usefulness of casein plastics is in the field 
of ornamental articles. As casein is a milk product 
the supply of the raw material is limited, but the 


plastics have found important application because oí 


Much lower tem 


perature and for 


setting resins Serv and 


The casein plastics are softer and less 


form are required. 


the ease of working and the susceptibility for taking 
beautiful coloring with dyes. They are not inflam 
mable like the nitro-cellulose materials. Casein plas 
tics are very good electrical insulators. The tensili 
Unlike th 
phenol-formaldehyde resins, they will not withstand 
thi 


strength is given as 7,600 ]b. per sq.in. 


action of alkalis or strong acids. 


)» 


Pyroxylin plastics. "These materials are availabl 
in sheets, rods, and tubes, and can be molded easily 
with heat and pressure in a similar manner to th 
casein plastics. They are composed in general of 
nitro-cellulose with camphor. The latter hardens the 
material and makes it less inflammable. 
cold flow they are not as suitable for mechanical and 
electrical parts as the plastics of the thermo-setting 
class, but they are widely used where their fine colora 
tion and toughness make them suitable The: 
also employed for non-shattering glass. Pyroxylin 
plastics are marketed under trade names such as Cel 
luloid, Amerith, and Pvralin.. The material is color 
less, but can be dyed to any color. The tensile strength 
of nitro-cellulose plastics ranges from 4,500 to 8,500 
lb. per sq.in., depending upon the amount of filler, and 
the specific gravity is from 1.35 to 1.60. The dielectric 
strength is in general about the same as that of the 
phenol compounds. 


Jecause ot 


art 


in article de criptive of cellulose acetate plastics appeared 
p. 72 of the February number of Product Engineering, and 
ea resinoids on p. 110 of the March number. Hard 


TIT fo molding was described on p. 458 of the Octobe 


mber, and an article on hard ileanized fibe appeare 


the Septembe 1556 » be 


OOK SHEET 
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